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SESSION  CXXII. 


Wednesday,  16th  November  1892. — JOHNSON  Symington,  Esq., 
M.D.,  F.R.S.E.,  retiring  Vice-President,  in  the  Chair. 

The  retiring  Vice-President  delivered  the  following 
opening  address : — 

Gentlemen, — It  is  my  duty,  as  retiring  Vice-President,  to 
deliver  the  opening  address  of  this,  the  122nd  Session  of  the 
Eoyal  Physical  Society,  and  I  have  selected  as  my  subject 
the  Cerebral  Convolutions  in  the  Primates — a  review  of  our 
knowledge  of  their  anatomy  and  physiology.  The  intimate 
association  between  the  cerebral  convolutions  and  the  mental 
processes  must  ever  render  their  study  one  of  general  interest, 
while  the  great  activity  which  has  been  displayed  in  the 
investigation  of  their  arrangement  and  functions  by  the 
anatomist,  physiologist,  and  pathologist,  and  the  rich  harvest 
which  their  united  labours  have  gathered,  afford  abundant 
material  for  the  illustration  of  the  methods  and  results  of 
scientific  work. 

In  1771,  when  this  Society  was  founded,  cerebral  anatomy 
was  in  its  infancy.  Notwithstanding  the  labours  of  Vesalius, 
Willis,  Bidloo,  Vieussens,  Tarin,  and  others,  our  knowledge 
of  the  ordinary  naked-eye  anatomy  of  the  human  brain  was 
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very  crude  and  imperfect.  In  our  own  city,  Alexander  Monro 
secundus,  a  man  of  European  reputation,  occupied  the  Chair 
of  Anatomy  in  the  University.  Twelve  years  later,  in  1783, 
he  published  his  great  work,  entitled  "  Observations  on  the 
Structure  and  Functions  of  the  Nervous  System."  In  this 
work  Monro  made  no  attempt  to  show  that  the  convolutions 
and  fissures  of  the  human  brain  were  arranged  in  any  definite 
or  regular  manner.  In  fact,  at  this  time  anatomists  believed 
them  to  be  as  irregular  and  indefinite  as  the  coils  of  the 
small  intestine,  or  a  dish  of  macaroni. 

Three  years  after  the  appearance  of  Monro's  "Observa- 
tions," Vicq  d'Azyr  published  in   Paris  his  "Anatomic  et 
Physiologic  du  Cerveau/'  as  the  first  volume  of  a  complete 
treatise  on  anatomy  and  physiology  which  he  intended  to 
issue.     Although  the  only  volume  of  the  series  which  ever 
appeared,  it  is  in  itself  an  imperishable  monument  of  his 
industry,    learning,  manipulative    dexterity,  and    accurate 
observation.     It  consists  of  five  cahiers  of  plates  and  three 
cahiers  of  text.     The  five  cahiers  of  figures  contain  thirty- 
five  coloured  plates,  and  the  same  plates  in  black  with  111 
pages  of  explanation.    As  an  atlas  of  the  naked-eye  anatomy 
of  the  adult  human  brain,  it  far  surpassed  in  the  number,  the 
artistic  excellence,  and  the  fidelity  to  nature  of  the  drawings, 
any  previously  published  work  on  the  subject.    The  plates 
are  life-size,  and  Vicq  d'Azyr  spared  no  pains  to  render  them 
accurate.    Many  of  them,  especially  the  views  of  the  brain 
from  above,  were  made  from  dissections  of  this  organ  while 
still  within  the  cranial  cavity.     By  this  means  he  preserved 
the  natural  shape  and  relations  of  its  different  parts.     A 
study  of  the  text  accompanying  the  plates  will  show  that  he 
was  thoroughly  familiar  with  the  researches  of  his  predeces- 
sors.   He  makes  frequent  reference  to  the  works  of  Vesalius, 
Eustachius,  Etienne,  Willis,  Bidloo  and   Cowper,  Morand, 
Tarin,  Soemmerring,  Haller,  and  Monro,  and  points  out  both 
the  merits  and  the  imperfections  of  their  illustrations.     It 
is  not  surprising  to  hear  that  Vicq  d*Azyr*s  work  created 
a  considerable  sensation  when  it  appeared,  and  has  ever 
since  been  a  fertile  source  for  the  illustrations  of  our  text- 
books.   It  must  be  admitted,  however,  that  his  illustrations 
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and  descriptions  of  the  convolutions  are  very  imperfect,  and 
not  to  be  compared  with  those  he  gives  of  the  other  parts  of 
the  brain.  He  appears  to  have  been  unable  altogether  to 
shake  off  the  traditional  view  of  the  convolutions  as  irregular 
and  indefinite  folds  of  the  cerebral  cortex.  Confining  his 
observations,  as  he  appears  to  have  done,  to  the  adult  human 
brain,  it  is  surprising  that  he  succeeded  as  well  as-  he  did. 
Thus  he  recognised  the  convolutions  of  the  corpus  callosum, 
the  hippocampal  and  uncinato  convolutions  with  the  gyrus 
dentatus,  and  distinguished  the  ascending  frontal  and  ascend- 
ing parietal  convolutions  by  their  direction  from  those  in 
front  and  behind.  He  doubted  the  propriety  of  dividing  the 
cortex  into  lobes,  preferring  to  map  out  the  convex  surface  of 
the  cerebral  hemispheres  into  three  regions  according  to  their 
position  subjacent  to  the  frontal,  parietal,  and  occipital  bones. 
In  this  he  was  more  logical  than  some  of  his  predecessors, 
for  neither  he  nor  they  made  any  attempt  to  trace  the  course 
of  the  cerebral  fissures.  He  marks  a  number  of  the  convolu- 
tions, but  does  not  label  any  of  the  fissures  between  them. 
Broca  gives  him  credit  for  representing  the  fissure  of 
Rolando,  but  he  did  so  very  imperfectly. 

In  1810  Gall  and  Spurzheim  published  their  well-known 
"  Anatomic  et  Physiologic  du  systeme  nerveux  en  general  et 
du  cerveau  en  particulier."  One  might  naturally  have 
expected  that  these  investigators  would  have  paid  special 
attention  to  the  configuration  of  the  cortex,  but  such  is  not 
the  case ;  indeed,  they  added  nothing  to  our  knowledge  of  the 
cerebral  convolutions  or  fissures.  They  appear  to  have  been 
so  enamoured  by  their  peculiar  phrenological  theories  as  not 
only  to  neglect  the  careful  study  of  the  external  surface  of 
the  brain,  but  even  to  distort  anatomical  facts  so  as  to  make 
them  appear  to  favour  their  views.  Thus,  as  Leuret  ^  shows, 
in  giving  illustrations  of  the  brains  of  the  lion  and  tiger 
(see  plate  x-xxiii.,  figs.  4  and  5  of  their  work).  Gall  and 
Spurzheim  greatly  exaggerate  the  size  of  the  parts  of  the 
brain  lying  behind  the  fissure  of  Sylvius,  portions  of  the 
cortex  to  which  they  attributed  the  functions  of  destruction 
and  cunning. 

^  Anatomie  comparee  du  systeme  nerveux,  vol.  i.,  '^.  ^^^. 
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T.  Tiedeinann/  writing  in  1816,  showed  the  slender 
anatomical  basis  upon  which  their  theories  were  based.  He 
states  that  while  Gall  urged  the  importance  of  comparative 
anatomy  in  the  investigation  of  the  functions  of  the  brain, 
he  himself  only  described  the  nervous  system  of  a  worm, 
of  a  hen,  and  of  a  few  mammals,  and  even  these  few 
imperfectly. 

In  1831,  Eolando,  an  Italian  anatomist,  gave  the  first 
clear  and  accurate  representation  of  the  cerebral  fissure  in 
the  human  brain,  now  usually  named  after  him. 

The  adult  human  convolutions  are  so  highly  developed  and 
so  complex  in  their  arrangement,  that  one  cannot  be  surprised 
at  the  failure  of  the  older  anatomists  to  detect  order  in  such 
apparent  irregularity.  It  was  hopeless  to  expect  any  solid 
advance  merely  by  the  study  of  adult  human  brains.  It 
was  only  through  comparative  anatomy  and  development 
that  progress  in  this  direction  was  possible. 

Many  of  the  older  anatomists  were  well  aware  of  the  light 
which  was  thrown  upon  the  structure  of  the  human  brain  by 
a  study  of  lower  forms,  and  they  frequently  give  illustrations 
of  the  brains  of  certain  of  the  domestic  animals.  In  such 
orders  as  the  Carnivora  and  Ungulata,  the  general  arrange- 
ment of  the  convolutions  differ  greatly  from  that  of  man ; 
their  evolution  has  followed  a  path  of  its  own,  so  that  the 
attempts  to  determine  their  corresponding  homologies  is 
attended  with  special  difficulties,  even  if  it  be  not  entirely 
futile.  In  the  Primates,  however,  we  have  a  tolerably 
regular  evolution  from  the  nearly  smooth  brain  of  some  of 
the  New- World  monkeys  up  to  the  complex  folds  found  in 
man.  Even  in  the  lower  Primates,  where  the  convolutions 
are  few  in  number,  the  general  development  of  the  cerebral 
hemispheres  and  their  extension  backwards  beyond  the 
cerebellum  indicate  a  higher  type  than  the  convoluted  brain 
of  many  lower  mammals. 

It  is  to  Leuret  and  Gratiolet  that  we  are  indebted  for  the 
first  important  work  on  the  comparative  anatomy  of  the  con- 
volutions, and  for  perceiving  the  necessity  of  an  examination 

^  Anatomie  und  Bildangsgeschichte  des  Geliirns  im  Foetus  des  Menschen, 
Nurnberg,  1816. 
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of  the  fissures  as  well  as  the  convolutions.  Leuret^  gave 
beautiful  drawings  of  the  brains  of  numerous  mammals,  such 
as  the  beaver,  rabbit,  mole,  paca,  agoutis,  hedgehog,  squirrel, 
cat,  lion,  panther,  bear,  otter,  ferret,  sheep,  ox,  horse, 
kangaroo,  roebuck,  deer,  wild  boar,  seal,  porpoise,  elephant, 
and  papio.  The  papio  was  the  only  monkey  that  Leuret 
had  studied,  but  he  recognised  very  clearly  the  fact  that  its 
convolutions  are  arranged  fundamentally  the  same  as  those 
of  man.  In  the  explanation  to  plate  xv.  of  his  Atlas,  which 
contains  several  figures  of  this  animal's  brain,  he  writes: 
"  It  is  a  very  small  human  brain,  or  rather  a  very  great  brain 
of  the  human  foetus.  .  The  cerebral  convolutions  are  the  same 
in  number  as  in  man,  but  they  are  not  more  folded  than 
those  of  a  foetus  of  the  sixth  or  seventh  month.  One 
recognises  three  anterior  convolutions,  three  posterior  con- 
volutions, two  superior  convolutions,  an  internal  convolution, 
and  a  group  of  suborbital  convolutions." 

In  plate  xvL  he  shows  that  the  same  convolutions  exist 
in  man.  It  was  Leuret  who  first  described  the  fissure  of 
Rolando.  Eolando  appears  to  have  been  the  first  anatomist 
who  figured  this  fissure  correctly,  but  he  did  not  describe  it. 
Leuret  failed  to  distinguish  the  parieto-occipital  fissure  or 
the  occipital  lobe.  He  died  before  finishing  his  work  on  the 
comparative  anatomy  of  the  nervous  system,  the  second 
volume  being  entirely  written  by  Gratiolet.  Gratiolet  also 
published  a  "  Memoir  sur  les  plis  c^r^braux  de  Thomme  et 
des  Primates  "  in  1854.  In  this  classical  memoir  Gratiolet 
made  a  very  careful  and  elaborate  comparison  of  the  relative 
development  of  the  convolutions  of  the  human  brain  in  a 
well-developed  European,  a  Bosjeswoman,  microcephalic 
idiots,  and  foetuses.  He  also  investigated  their  arrange- 
ment in  the  chimpanzee,  the  orang-outang,  and  the  gibbon,  as 
well  as  various  monkeys  of  both  the  Old  and  the  New  World. 
Anatomists  previous  to  Leuret  and  Gratiolet  had  divided  the 
outer  surface  of  the  cerebral  hemispheres  into  lobes,  the 
extent  and  boundaries  of  which  were  determined  by  the 
bones  of  the   skull  which  covered  them.     The  five  lobes 

^  Anatomie  compart  du  syst^me  nerveux,  consid^r^e  dans  sans  rapports 
avec  I'intelligence. 
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described  by  Gratiolet  in  man  and  the  higher  apes,  although 
named,  with  one  exception,  from  the  bones  with  which  they 
were  specially  related,  were  based  upon  fissures  in  the  brain 
itself.  This,  as  Broca^  very  justly  observes,  constituted  a 
very  important  advance  in  the  study  of  the  convolutions. 
The  five  cerebral  lobes  described  by  Gratiolet  are  still,  with 
some  modifications,  generally  accepted  by  anatomists. 

Gratiolet,  from  his  comparative  study  of  the  Primate  brain, 
was  led  to  divide  the  gyri,  from  the  order  of  their  appearance, 
into  primary  and  secondary.  By  this  means  he  was  able  to 
analyse  the  richly  convoluted  brains  of  the  higher  races  of 
mankind,  and  to  explain  the  steps  of  their  evolution  from 
simpler  forms.  Gratiolet's  work  was  published  about  forty 
years  ago,  and  since  then  most  of  the  leading  anatomists  in 
this  and  other  countries  have  contributed  to  the  task  of 
placing  our  knowledge  of  the  comparative  anatomy  of  the 
cerebral  convolutions  upon  a  sound  morphological  basis. 
Amongst  these,  special  mention  may  be  made  of  Gervais 
and  Broca  in  France,  of  Eudolph  Wagner,  Bischoff,  Echer, 
Pansch,  Benedict,  Zuckerkandl,  Waldeyer,  Schwalbe,  and 
Eberstaller  in  Germany  and  Austria;  of  Guldberg  in 
Norway;  of  Giacomini  in  Italy;  of  Burt  Wilder  in  America; 
and  of  Owen,  Huxley,  Flower,  Turner,  Marshall,  EoUeston, 
and  Cunningham  in  this  country.  In  connection  with  this 
subject,  I  may  perhaps  be  allowed  to  refer  specially  to  the 
work  that  has  been  done  by  one  of  our  former  presidents — 
Sir  William  Turner.  As  early  as  1865  he  read  a  paper 
before  the  Eoyal  Society  of  Edinburgh,  entitled,  "Notes 
more  especially  on  the  Bridging  Convolutions  in  the  Brain 
of  the  Chimpanzee,"  and  in  the  following  year  he  delivered  a 
lecture  before  the  Eoyal  Medical  Society  on  "  The  Convolu- 
tions of  the  Human  Cerebrum  topographically  considered," 
which  was  published  in  the  Edinhurgh  Medical  JouttuiI  for 
June  1866.  In  this  lecture  Sir  William  Turner  not  only 
gave  a  very  valuable  summary  of  the  state  of  our  knowledge 
at  that  time,  but  he  also  added  much  original  matter,  and 
introduced    several    new    terms    which    have    since    been 

^  Note  sur  la  topographique  cer^brale  et  sur  quelques  points  de  Tbistoire 
des  circonvolutions — Bulletin  de  I'Acad  de  M^decine,  1876. 
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generally  adopted  in  the  descriptive  anatomy  of  the  cerebral 
cortex.  Two  years  ago,  his  position  as  one  of  the  leading 
authorities  in  this  department  of  anatomy  was  recognised 
by  his  being  invited  to  deliver  an  address  on  this  subject 
before  the  Anatomical  Section  of  the  International  Medical 
Congress  held  in  Berlin.  This  address  was  published  in  the 
Journal  of  Anatomy  and  Physiology  for  October  1890,  and 
also  in  the  Transactions  of  the  Berlin  Congress.  It  contains 
a  very  extensive  and  valuable  series  of  investigations  into 
the  arrangement  of  the  rhinencephalon  and  pallium  in 
numerous  animals,  and  is  illustrated  by  a  large  number  of 
original  figures. 

Turning  now  from  the  comparative  anatomy  of  the  adult 
brain  to  its  developmental  history,  we  shall  find  that  this 
department  has  likewise  engaged  the  attention  of  many 
earnest  investigators,  and  shows  a  good  record  of  work 
already  accomplished.  Of  course,  the  very  early  stages  in 
the  development  of  the  brain  could  not  be  ascertained  until 
the  general  introduction  of  the  microscope  as  an  instrument 
of  research,  the  discovery  of  suitable  hardening  and  staining 
reagents,  and  of  improved  methods  of  section  cutting; 
but  even  before  these  important  aids  had  been  adopted 
in  our  laboratories,  the  maii;i  features  of  cerebral  develop- 
ment had  been  traced. 

We  have  seen  that  the  publication  of  Vicq  d'Azyr*s  work 
in  1787  provided  the  anatomist  with  an  accurate  and  a 
beautifully  illustrated  account  of  the  naked-eye  anatomy  of 
the  adult  brain.  About  thirty  years  later,  in  1816,  the 
science  of' embryology  was  enriched  by  Frederick  Tiede- 
mann's  memoir  on  the  "Anatomie  und  Bildungsgeschichte 
des  Gehims  im  Foetus  des  Menschen."  This  was  the  first 
work  of  any  importance  dealing  in  a  systematic  manner  with 
the  development  of  the  human  brain.  It  affords  an  admir- 
able illustration  of  the  fact  that  the  introduction  of  improved 
methods  of  research  are  soon  followed  by  fresh  discoveries. 
Shortly  before  Tiedemann  began  to  work  at  the  development 
of  the  brain,  Keil  had  shown  the  value  of  spirits-of-wine  as  a 
hardening  agent  for  the  central  nervous  system,  and  Tiede- 
mann used  this  fluid  for  the  embryoes  he  obtained  for  his 
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researches.  This  method  was  invaluable  for  his  naked-eye 
dissections,  but  it  did  not  enable  him  to  determine  the  con- 
dition of  the  nervous  system  in  the  first  month  of  intra- 
uterine life.  He  described  the  general  external  form  of  the 
human  embryo  at  the  end  of  the  fourth  week,  but  came  to 
the  conclusion  that  it  then  possessed  neither  brain  nor  spinal 
cord,  their  place  being  taken  by  a  clear  fluid.  He,  however, 
gave  an  excellent  description,  with  drawings,  of  the  general 
form  of  the  foetal  brain  from  the  twelfth  week  to  the  seventh 
month.  It  is  now  well  known  that  the  external  surface  of 
the  cerebral  hemispheres,  from  about  the  tenth  week  to  the 
end  of  the  fourth  month,  present  certain  fissures  which 
Tiedemann  was  the  first  to  figure.  He  was,  however,  wrong 
in  supposing  that  they  were  the  rudiments  of  the  permanent 
fissures,  for,  as  Professor  Cunningham  has  pointed  out,  J.  T, 
Meckel,  a  year  previously,  had  correctly  described  them  as 
merely  temporary  foldings  of  the  cerebral  wall.  Tiedemann 
does  not  appear  to  have  investigated  to  any  great  extent  the 
surface  of  the  hemispheres  from  the  sixth  to  the  ninth  month, 
a  period  during  which  the  development  of  the  fissures  and 
convolutions  is  most  active.  These  omissions,  however,  were 
to  a  great  extent  supplied  by  Eeichart  in  1859,  Echer  in 
1869,  and  Mihalkovics  in  1877. 

Notwithstanding  all  that  has  been  done  in  the  comparative 
and  developmental  anatomy  of  the  cerebral  cortex,  it  is  still 
a  fruitful  field  for  the  earnest  investigator. 

The  memoir  published  this  year  by  Professor  D.  J. 
Cunningham  ^  shows  what  valuable  and  interesting  results  it 
can  still  yield.  In  his  memoir,  Cunningham  has  given  the 
results  of  his  investigations  regarding  the  development,  com- 
parative anatomy,  and  topographical  relations  of  the  principal 
fissures  in  the  Primate  brain,  together  with  an  able  summary 
and  discussion  of  the  work  of  previous  observers. 

It  is  undoubtedly  the  most  important  contribution  to  the 
morphology  of  the  Primate  brain  that  has  appeared  for  many 
years.  Many  interesting  points,  however,  still  require 
elucidation.     Indeed,  even  now  we  know  practically  nothing 

^  Contributions  to  the  Surface  Anatomy  of  the  Cerebral  Hemispheres — 
Royal  Irish  Academy,  Cunningham  Memoirs,  1892. 
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from  direct  observations  regarding  the  stages  in  the  develop- 
ment of  the  cerebral  fissures  and  convolutionc  in  the 
anthropoid  apes,  and  even  in  the  lower  apes  our  knowledge 
is  very  incomplete. 

We  have  seen  that  to  the  French  school  of  anatomists,  as 
represented  by  Leuret  and  Gratiolet,  is  due  the  honour  of 
having  been  the  first  to  show  the  true  scientific  method  of 
studying  the  cerebral  fissures  and  convolutions,  and  of 
having  applied  those  methods  with  such  brilliant  results. 
To  another  Frenchman,  the  illustrious  Broca,  we  owe  the 
first  demonstration  of  the  doctrine  of  localisation  of  function 
in  the  cerebral  cortex,  a  discovery  destined  to  prove  not 
only  of  great  scientific  interest,  but  also  of  immense  import- 
ance in  practical  medicine  and  surgery.  So  long  as  the 
anatomy  of  the  cerebral  cortex  was  unknown,  its  physiology 
was  of  necessity,  to  a  large  extent,  a  matter  of  vague  specula- 
tion. Even  for  some  time  after  the  publication,  in  1854,  of 
Gratiolet's  work  on  the  cerebral  convolutions,  clinical  and 
pathological  observations  and  physiological  experiments  were 
believed  to  prove  that  all  parts  of  the  cerebral  cortex  had  the 
same  functional  value.  Numerous  cases  were  related  in 
which  large  portions  of  the  surface  of  the  cerebrum  were 
destroyed  by  accident  or  disease  without  producing  any 
apparent  mental  disturbance.  Thus  Dr  Bigelow  described, 
in  the  American  Journal  of  the  Medical  Sciences  for  July 
1850,  what  is  generally  quoted  as  the  "American  crowbar 
case."  A  young  man  was  hit  by  a  bar  of  iron  at  the  left 
angle  of  his  jaw.  The  piece  of  iron  entering  at  the  angle  of 
the  jaw  passed  through  the  anterior  part  of  the  left  cerebral 
hemisphere,  and  emerged  at  the  top  of  his  head  in  the  left 
frontal  region.  The  man  speedily  recovered,  and  lived  for 
thirteen  years  after  the  accident,  without  manifesting  any 
special  cerebral  symptoms. 

Flourens,  the  great  French  physiologist,  found  that  he  could 
remove  limited  portions  of  the  cortex  in  animals  without 
destroying  any  one  of  its  functions,  and  that,  according  to  the 
amount  removed,  all  its  functions  were  gradually  impaired  and 
finally  destroyed.  According  to  his  experiments,  mechanical 
stimulation  of  the  cortex  produced  little  or  no  effect. 
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In  1861  Dr  Paul  Broca  published  the  first  of  a  series  of 
papers,  "  Sur  le  Si^ge  de  la  Faculty  du  Langage  articule,"  in 
which  he  demonstrated,  from  clinical  and  pathological  observa- 
tion, the  fact  that  the  centre  for  speech  was  situated  in  the 
posterior  part  of  the  inferior  frontal  convolution.  In  cases 
of  a  lesion  in  this  part  of  the  cortex  the  patient  cannot  give 
articulate  expression  to  the  object  he  desires  or  is  requested 
to  name,  although  he  may  know  the  proper  word-symbol  for 
it.  In  1869  Dr  Hughlings-Jackson,  from  observations  of 
cases  of  unilateral  and  localised  epileptiform  convulsions, 
came  to  the  conclusion  that  there  were  motor  centres  in 
the  cortex,  the  irritation  of  which  caused  the  convulsive 
phenomena. 

The  views  of  Hughlings-Jackson  were  soon  confirmed  and 
greatly  extended  by  the  experiments  of  Hitzig  and  Fritsch 
in  Germany,  and  Ferrier  in  this  country.  In  1870  Hitzig 
and  Fritsch  published  an  account  of  their  experiments  on 
the  lower  animals,  in  which  portions  of  the  exposed  brain 
cortex  were  stimulated  by  a  continuous  current,  when  the 
phenomena  of  contraction  of  certain  groups  of  muscles  was 
observed  on  opening  and  closing  the  current.  In  1873 
Ferrier,  to  test  the  views  of  Hughlings-Jackson,  undertook 
a  somewhat  similar  series  of  experiments,  using,  however,  a 
Faradic  instead  of  a  continuous  current.  He  mapped  out 
upon  the  cerebral  cortex  of  the  macacque  monkey  a  large 
number  of  centres,  each  of  which,  on  stimulation,  was 
followed  by  certain  definite  movements. 

From  experiments  on  various  animals,  it  has  been  shown 
that  this  localisation  becomes  more  definite  as  we  pass 
from  lower  to  higher  forms.  Thus  it  is  hardly  recognisable 
in  the  frog,  and  gradually  becomes  more  distinct  in  the 
bird,  rabbit,  and  dog.  The  macacus  shows  a  decided  advance 
on  the  dog,  but  even  in  it  the  differentiation  is  still  very 
incompleta 

"  If  we  explore,  for  instance,  the  area  for  the  wrist,  we  find 
that  its  limits  are  ill  defined.  In  some  parts  of  the  area  we 
obtain  movements  of  the  wrist  only,  but  in  other  parts  of  the 
area  stimulation  produces  not  only  movements  of  the  wrist 
but  also  of  the  shoulder  or  of  the  digits  or  of  the  neck ;  and 
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so  with  the  other  areas.  If,  however,  not  a  macacus  or  other 
ordinary  monkey,  but  the  more  highly-developed  orang- 
outang be  taken  as  the  subject  of  experiments,  the  differentia- 
tion is  found  to  be  distinctly  advanced ;  the  several  areas  are 
more  sharply  defined,  and  what  is  important  to  note,  the 
respective  areas  tend  to  be  separated  from  each  other  by 
portions  of  cortex,  stimulation  of  which  gives  rise  to  no 
movement  at  all"  (Foster,  "A  Text-Book  of  Physiology," 
5th  edition,  pt.  iii.,  p.  1043). 

It  is  of  course  impossible  to  repeat  these  experiments  on 
man,  but  they  have  unquestionably  given  an  immense 
impetus  to  the  clinical  and  pathological  investigation  of 
injuries  and  diseases  of  the  human  cerebral  cortex,  and  it  has 
been  abundantly  demonstrated  that  similar  motor  centres 
exist  in  man.  The  application  of  these  facts  to  the  treat- 
ment of  injuries  and  diseases  of  the  cerebral  cortex  by 
Macewen,  Horsley,  and  others,  constitute  one  of  the  greatest 
triumphs  of  modem  surgery. 

In  the  remarkable  address  which  Professor  Macewen 
delivered  at  the  annual  meeting  of  the  British  Medical 
Association  in  August  1888,  numerous  cases  were  shown  in 
which  the  exact  seat  of  a  lesion  in  the  cerebral  cortex  had 
been  diagnosed  and  successfully  treated. 

There  are  few  questions  in  morphology  that  can  equal  in 
scientific  and  practical  interest  those  connected  with  the 
determination  of  the  relation  between  the  cerebral  fissures 
and  convolutions  in  man  and  the  higher  apes,  and  I  propose 
now  to  briefly  consider  some  of  the  more  important  results 
that  have  been  arrived  at  from  a  study  of  their  comparative 
anatomy.  We  have  seen  that  in  1854  Gratiolet  figured  the 
brains  of  the  chimpanzee,  orang,  and  gibbon,  and  he  came  to 
the  conclusion  that,  not  only  the  main  lobes  and  fissures  of 
the  human  brain  were  represented  in  these  apes,  but  also  all 
the  principal  convolutions  and  secondary  fissures ;  the  main 
peculiarity  of  the  human  brain  being  a  more  convoluted 
arrangement  of  the  individual  convolutions,  and  an  increase 
in  the  number  and  complexity  of  the  "  plis  de  passage,"  or 
bridging  convolutions.  These  bridging,  or  annectant,  con- 
volutions are  especially  well  developed  between  the  parietal 
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and  occipital  lobes.  In  plate  xii.  of  his  Atlas,  Gratiolet  gave 
figures  of  numerous  Primate  brains,  and  marked  the  corre- 
sponding lobes  and  convolutions  in  the  different  brains  by 
similar  colours,  so  that  the  points  of  similarity  could  be 
readily  appreciated. 

Soon  after  the  publication  of  Gratiolet's  work.  Professor 
Owen,  in  a  paper  read  before  the  Linnean  Society  of 
London,  "On  the  Characters,  Principles  of  Division,  and 
Primary  Groups  of  the  Class  Mammalia,"  endeavoured  to 
prove  that  the  growth  backwards  of  the  cerebral  hemispheres 
was  so  marked  in  man  that  a  posterior  lobe  "  is  peculiar  to 
the  genus  horao,  and  equally  peculiar  is  the  posterior  horn 
of  the  lateral  ventricle  and  the  hippocampus  which  char- 
acterise the  hind  lobe  of  each  hemisphere."  In  virtue  of 
these  special  cerebral  characters,  Owen  placed  man  in  a 
separate  subclass  of  the  Mammalia,  which  he  termed 
ArchencephaJa.  These  views  were  vigorously  controverted 
by  Professors  Huxley  and  Flower,  who  had  little  difficulty 
in  proving  that  the  possession  of  a  posterior  lobe,  a  posterior 
horn,  and  a  hippocampus  minor,  were  not  peculiar  to  man, 
but  existed  in  many  apes.  No  one  has  contributed  more  to 
our  knowledge  of  the  anatomy  of  the  anthropoid  apes  than 
Sir  Eichard  Owen,  but  his  warmest  admirers  must  admit  that 
anatomical  facts  lend  no  support  to  his  statements  on  this 
subject.  The  most  marked  character  which  distinguishes 
the  brain  of  man  from  that  of  the  anthropoid  apes  is  to  be 
found  in  its  large  size,  both  absolutely  and  relatively,  to  the 
body  weight.  When  we  compare  the  individual  lobes  and 
convolutions,  we  find  many  interesting  peculiarities  in  the 
human  brain,  but  they  are  all  of  secondary  importance.  The 
contention  of  Huxley  that  the  differences  in  the  anatomy  of 
man  and  the  higher  apes  are  much  less  than  those  between 
the  latter  and  the  lower  monkeys,  are  very  strikingly  illus- 
trated by  a  comparison  of  their  brains. 

The  frontal  lobe  is  now  generally  regarded  as  extending 
backwards  to  the  fissure  of  Eolando,  although  Gratiolet 
placed  it  anterior  to  the  convolution  ascending  in  front  of 
and  parallel  with  that  fissure.  Physiologically,  the  two  con- 
volutions bounding  the  fissure  of  Eolando  are  so  intimately 
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associated  that  it  is  unfortunate  that  they  should  be  described 
anatomically  as  belonging  to  two  different  lobes.  The  dis- 
covery by  Broca  of  the  centre  for  speech  or  phonation  in 
the  posterior  part  of  the  left  inferior  frontal  convolution 
in  man,  and  the  belief  that  the  frontal  lobes  are  specially 
connected  with  the  intellectual  actions  of  cognition  and 
volition,  have  naturally  led  to  a  very  careful  comparison  of 
this  part  of  the  brain  in  man  and  apes. 

In  1861  the  late  Professor  John  Marshall,^  in  describing 
the  brain  of  a  young  chimpanzee,  stated  that  in  this  animal 
the  dorsal  end  of  the  fissure  of  Eolando  was  situated  in  front 
of  the  transverse  axis  of  the  hemisphere,  while  in  man  it 
was  to  a  still  greater  extent  behind  that  axis.  Assuming 
the  length  of  the  hemisphere  to  be  represented  by  100,  the 
distance  from  the  forepart  of  the  brain  to  the  dorsal  end  of 
the  fissure  of  Eolando  was  estimated  by  Marshall  as  47  in 
the  chimpanzee  and  57  in  man.  In  a  paper  which  I  read 
before  this  Society  in  1890, 1  ventured  to  doubt  the  accuracy 
of  this  statement,  as  in  a  brain  of  a  chimpanzee  in  my  posses- 
sion this  fronto-Rolandic  index  was  61,  or  a  little  more  than 
in  the  human  subject.  Professor  D.  J.  Cunningham,^  by  a 
somewhat  different  method  of  measurement,  and  a  more 
extended  series  of  observations,  has  confirmed  my  results. 
Thus,  in  the  human  subject,  Cunningham  found  the  mesial 
fronto-Eolandic  index  to  be  55*3,  whUe  in  the  chimpanzee  it 
was  55*9.  The  orang  gave  an  index  of  55*5,  so  that  in  these 
two  anthropoids  the  relative  antero-posterior  length  of  the 
upper  part  of  the  frontal  lobe  exceeds  that  of  man.  This 
does  not,  however,  apply  to  the  outer  part  of  the  frontal  lobe, 
as  Cunningham  found  the  outer  end  of  the  fissure  of  Eolando 
relatively  farther  forwards  in  the  chimpanzee  and  orang  than 
in  man.  In  the  lower  apes  of  the  Old  World  the  whole  extent 
of  the  fissure  of  Eolando  is  farther  forwards  than  in  man. 
Although  the  frontal  lobe  is  longer  near  the  mesial  plane  in 
the  chimpanzee  and  orang  than  in  man,  yet  in  both  these 
anthropoids  it  is  undoubtedly  narrower,  the  anterior  part  of 

^  Natural  History  Review,  vol.  i. 

*  Contribution  to  the  Surface  Anatomy  of  the  Cerebral  Hemispheres — 
Koyal  Irish  Academy,  Cunningham  Memoirs,  1892. 
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their  brain  being  markedly  pointed  as  compared  with  that 
of  man.  The  vertical  extent  of  the  frontal  lobe  is  also  greatly 
diminished  by  the  upward  projection  of  the  roof  of  the  orbit. 
Taken  as  a  whole,  therefore,  the  frontal  lobe  is  relatively 
much  smaller  in  the  anthropoids  than  in  the  human  subject, 
and  the  diminution  specially  involves  the  outer  part  of  the 
lobe.  These  facts,  taken  in  connection  with  the  discovery 
of  Broca  of  the  seat  of  articulate  language  in  the  inferior 
frontal  convolution,  lend  a  certain  amount  of  probability  to 
the  contention  of  Bischofif  and  others  that  this  convolution 
is  either  absent  or  very  poorly  represented  in  the  apes, 
Gratiolet  recognised  in  the  brain  of  the  apes  superior  middle 
and  inferior  frontal  convolutions  corresponding  to  those  found 
in  man,  and  Cunningham,  after  a  very  careful  and  elaborate 
investigation  of  the  comparative  and  developmental  anatomy 
of  the  frontal  fissures,  supports  the  conclusions  of  Gratiolet. 
In  the  New- World  monkey,  (7e6i^s  alhifrons^  the  outer  surface 
of  the  frontal  lobe  shows  two  fissures.  One  of  these  has  a 
T-shaped  form,  itiS  vertical  limb  dividing  above  into  an 
anterior  and  a  posterior  branch.  Eberstaller  and  Cunning- 
ham believe  this  to  be  the  inferior  proecentral  sulcus.  The 
other  fissure  runs  from  the  anterior  end  of  the  brain  back- 
wards towards  the  proecentral  sulcus,  and  ends  below  its 
anterior  branch.  This  fissure,  generally  known  as  the  gyrus 
rectus  in  the  apes,  is  supposed  by  some  to  be  absent  in  man ; 
but  Cunningham  holds  that  this  gyrus  rectus  represents  the 
inferior  frontal  sulcus  of  man.  The  frontal  fissures  show  a 
gradually  increasing  complexity  as  we  advance  from  the 
lower  to  the  higher  forms  of  the  Primate  brain.  According 
to  Cunningham,  the  human  frontal  lobe  is  distinguished  from 
that  of  the  chimpanzee  by  the  fact  that  its  superior  frontal 
convolution  is  generally  divided  into  two  parts  by  a  sulcus- 
frontalis  mesialis.  This  fissure,  however,  is  absent  or  poorly 
developed  in  the  brain  of  the  Negro.  Further,  in  man  the 
inferior  frontal  convolution  possesses  two  Sylvian  opercula, 
a  frontal  and  an  orbital,  both  of  which  are  completely  absent 
in  the  anthropoids,  so  that  in  them  a  portion  of  the  island 
of  Eeil  is  uncovered  and  exposed  on  the  surface  of  the 
cerebrum. 


Vice-President's  Address,  15 

Parietal  Lobe, — According  to  Cunningham,  "one  of  the 
leading  peculiarities  of  the  human  brain  is  the  relative  great 
antero-posterior  extent  of  the  parietal  lobe,  and  this  is 
attained  by  a  corresponding  decrease  in  the  length  of  the 
occipital  lobe." 

The  parietal  lobe  in  certain  of  the  lower  apes  is  traversed 
by  a  fissure  which  runs  upwards  and  backwards,  and  divides 
the  lobe  into  an  antero-superior  and  a  postero-inferior 
portion.  This  fissure  is  figured  very  distinctly  in  the  brains 
of  various  apes  by  Gratiolet.  In  1866  it  was  described  and 
named  intra-parietal  by  Sir  Wm.  Turner  in  an  account  of 
the  brain  of  a  chimpanzee,  published  in  the  Proceedings  of 
the  Royal  Society  of  Edinburgh. 

About  the  same  time  he  recognised  it  as  being  present  also 
in  the  human  brain.  In  the  same  year,  but  a  little  later, 
Dr  Adolf  Pansch,  of  Kiel,  independently  described  it  under 
the  name  of  sulcus  parietalis.  Many  anatomists  have  since 
worked  at  this  fissure,  and  it  is  now  well  established  that,  in 
the  higher  Primates,  it  is  composed  of  at  least  four  fissural 
elements,  which  Cunningham  names  sulcus  verticalis  superior, 
sulcus  verticalis  inferior,  sulcus  horizontalis,  and  sulcus 
occipitalis.  Turner's  original  description  of  this  fissure,  in 
his  paper  on  "  The  Convolutions  of  the  Human  Cerebrum 
topographically  considered,"  is  as  follows : — 

"  Intra-parietal  Fissure. — This  fissure  is  figured  in  all  the 
more  accurate  drawings  of  the  human  and  quadrumanous 
brain,  though  no  special  description  has  been  given  of  it. 
It  lies  within  the  parietal  lobe,  from  which  circumstance  I 
have  named  it  intra-parietaL  It  may  be  recognised  by  the 
sixth  month  of  intra-uterine  life.  It  is  situated  immediately 
behind  and  ascends  parallel  to  the  ascending  parietal  gyrus, 
and  then  bends  almost  horizontally  backwards,  and  extends 
for  a  varying  distance  in  different  brains ;  in  some  cases  it 
may  be  traced  between  the  first  and  second  bridging  con- 
volutions, as  in  the  right  hemisphere  of  figs.  1  and  2.  Its 
ascending  part  separates  the  supra-marginal  gyrus  from  the 
ascending  parietal ';  its  horizontal  part  separates  the  supra- 
marginal  gyrus  from  the  ascending  parietal  lobe.  Not 
unfrequently  one  or  more  secondary  gyri  bridge  it  across 
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superficially;  a  frequent  seat  for  such  a  connecting  con- 
volution is  at  the  angle  of  its  ascending  and  horizontal 
portions,  excellent  representations  of  which  may  be  seen  in 
the  brains  of  the  Bushwoman,  figured  by  Professors  Gratiolet 
and  Marshall."  Sernoflf  and  Cunningham  have  investigated 
the  relation  between  the  various  elements  composing  the 
intra-parietal  sulcus.  It  is  interesting  to  note  that,  while 
in  the  majority  of  the  apes  these  elements  unite  to  form  a 
fissure,  such  as  Turner  described,  Cunningham  found  that 
in  sixty-three  adult  Irish  hemispheres  it  only  occurred  in 
191  per  cent,  of  the  cases,  whUe  Sernofif  found  it  even  less 
frequently  in  adult  Eussian  brains.  Cunningham  found 
the  most  common  condition  to  be  that  in  which  the  two 
portions  of  the  vertical  sulcus  and  the  horizontal  one  were 
all  united. 

We  do  not  as  yet  know  sufficient  regarding  the  develop- 
ment of  the  fissures  in  the  brain  of  the  apes  to  express  a 
definite  opinion,  but  it  is  very  probable  that  various  fissures, 
which  in  the  human  brain  are  developed  from  two  or  more 
separate  elements  which  subsequently  fuse,  are  formed  in 
the  apes  from  a  single  fissure.  Thus  it  is  now  well  known 
that  the  fissure  of  Eolando  is  developed  in  the  human 
subject  from  two  elements,  a  superior  and  an  inferior.  In 
the  process  of  development  they  exhibit  a  very  decided 
tendency  to  join,  but  occasionally  we  meet  with  a  fissure  of 
Eolando  in  the  adult,  composed  of  an  upper  and  a  lower  part 
quite  distinct  from  one  another;  and  in  the  majority  of 
human  brains  the  fissure  of  Eolando  will  be  found  to  be 
shallower  at  the  point  of  union  of  the  two  original  elements 
than  above  and  below.  The  anthropoid  apes  will  doubtless 
show  a  condition  intermediate  in  this  respect  between  man 
and  such  apes  as  the  baboon  and  macaque. 

The  Island  of  Reil  and  its  Opercula, — Many  interesting 
points  connected  with  the  relative  development  of  the  brain 
in  man  and  the  apes  are  revealed  by  a  study  of  the  island  of 
Eeil  and  the  portions  of  the  cerebral  cortex  adjacent  to  it. 
It  is  well  known  that  in  the  human  brain,  before  the  middle 
of  foetal  life,  the  island  of  Eeil  lies  fully  exposed  on  the 
outer  aspect  of  the  undisturbed  brain,  while  in  the  adult  it 
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is  entirely  concealed  by  the  neighbouring  portions  of  the 
frontal,  parietal,  and  temporal  lobes,  which  have  grown  more 
rapidly  than  the  submerged  island.  The  process  of  covering 
the  island  of  Eeil  commences  with  the  temporal  lobe,  which 
grows  upwards  and  outwards,  and  meets  a  process  from  the 
parietal  and  adjacent  portions  of  the  frontal,  passing  outwards 
and  downwards.  These  processes  are  known  as  the  temporal 
and  fronto-parietal  opercula.  By  the  end  of  the  sixth  month 
they  have  met,  so  as  to  conceal  the  posterior  half  of  the 
island.  About  this  time  two  other  smaller  opercula  begin 
to  appear,  known  as  the  frontal  and  orbitaL  The  frontal 
operculum  grows  downwards  and  backwards,  and  the  orbital 
directly  backwards.  The  island  of  Eeil  is  not  fully  concealed 
until  about  a  month  after  birth,  by  which  time  the  four 
opercula  completely  cover  it  The  lines  corresponding  to  the 
meetings  of  the  adjacent  opercula  form  the  three  limbs  of 
the  Sylvian  fissure ;  the  anterior  horizontal  limb  is  between 
the  orbital  and  frontal  opercula,  the  anterior  ascending  limb 
between  the  frontal  and  fronto-parietal  opercula,  while  the 
horizontal  limb  separates  the  temporal  and  fronto-parietal 
opercula.  It  was  Broca  who  first  pointed  out  the  existence 
of  two  anterior  limbs  to  the  Sylvian  fissure  in  man ;  indeed, 
he  considered  it  as  constant  in  the  human  subject,  except  in 
the  case  of  imbeciles,  idiots,  and  microcephalic  individuals. 
Eberstaller,  however,  has  shown  that  we  may  meet  with  all 
possible  gradations  from  the  single  anterior  limb  to  the 
Y,  V,  or  U  conditions.  These  variations  depend  upon  the 
degree  of  development  of  the  orbital  operculum.  If  this  be 
absent,  only  one  limb  is  found ;  if  only  feebly  developed,  the 
single  fissure  is  bifid  at  its  extremity;  while,  if  it  be  well 
formed,  and  grow  downwards  and  backwards,  so  as  to  touch 
the  temporal  operculum,  two  distinct  anterior  limbs  are 
present. 

Broca  and  Herv^  have  described  in  the  chimpanzee  an. 
anterior  horizontal  and  an  occasional  anterior  ascending  Umb 
to  the  Sylvian  fissure,  but  Cunningham  holds  that  in  this 
they  are  mistaken,  as  in  both  these  anthropoids  there  is  a  total 
absence  of  the  frontal  and  orbital  opercula,  and  consequently 
there  can  be  no  true  anterior  limb  of  the  Sylvian  fissure. 
VOL.  xn.  ^ 
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Although  the  island  of  Reil  is  entirely  concealed  in  man, 
as  already  described,  yet  it  is  much  more  highly  developed 
than  in  the  apes.  Cunningham  figures  it  in  the  Chacma 
baboon  as  quite  smooth.  Waldeyer^  found  that  in  the 
gibbon  it  is  nearly  smooth,  but  generally  shows  a  shallow 
sulcus  centralis  insulse.  In  the  chimpanzee,  according  to 
Cunningham,  there  are  two  oblique  fissures  dividing  the 
insula  into  three  convolutions,  while  in  the  orang  there  are 
three  fissures  and  four  convolutions. 

In  the  human  subject  they  are  still  more  complex,  and 
Eberstaller  has  shown  that  a  remarkable  correspondence 
exists  between  the  fissures  on  the  insula  and  those  on  the 
outer  aspect  of  the  rest  of  the  hemisphere.  Thus  it  is 
divided  into  an  anterior  and  a  posterior  part  by  a  fissure 
which  has  the  same  direction,  and  lies  in  the  same  plane  of 
the  fissure  of  Eolando.  Guldberg  has  suggested  for  this 
fissure  the  very  appropriate  name  of  sulcus  centralis  insulse. 
The  island  of  Reil  in  front  of  this  fissure  shows  three  gyri 
which  unite  below  to  form  the  pole  of  the  island.  Eberstaller 
calls  these  three  gyri  from  before  backwards  gyrus  brevis 
primus,  gyrus  brevis  secundus,  and  gyrus  brevis  tertius. 
Cunningham  suggests  for  the  gyrus  brevis  tertius  the  name 
gyrus  centralis  anterior,  as  this  term  would  indicate  its 
relation  to  the  sulcus  centralis  insulse  and  also  associate  it 
with  the  anterior  central  or  ascending  frontal  convolution  on 
the  outer  surface  of  the  hemisphere. 

Behind  the  central  fissure  of  the  island  of  Eeil  are  two 
well-marked  convolutions,  separated  by  a  fissure  which  may 
be  called  the  sulcus  post-centralis  insulse.  This  fissure 
corresponds  to  the  vertical  portions  of  the  intra-parietal 
fissure. 

I  fear  that  I  must  have  wearied  you  with  these  details, 
but  I  trust  they  have  made  clear  to  those  not  specially 
.familiar  with  this  department  of  anatomy  the  interesting 
fact,  first  enunciated  by  Leuret  and  Gratiolet,  and  abundantly 
confirmed  by  subsequent  workers,  that  the  arrangement  of 
the  cerebral  fissures  and  convolutions  in  the  anthropoid  apes 

^  Sylvische  Furche  und  Reirscbe  Insel  des  Genus  Hylobates — Sitzungsber. 
der  k.  Preussischen  Akad.  des  Wiss.  BerllD,  1891. 
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presents  a  striking  resemblance  to  that  of  man,  and  that  the 
higher  anthropoid  apes  are  less  removed  from  man  than  from 
many  of  the  lower  Old  World  monkeys,  such  as  the  macacus 
or  baboon. 

It  can  readily  be  understood  that  the  great  advances  in 
our  knowledge  of  both  the  arrangement  and  functions  of  the 
cerebral  cortex  have  led  to  numerous  investigations  regard- 
ing the  topographical  relations  of  the  cerebral  fissures  and 
convolutions  to  the  skull  and  scalp.  .These  researches  are  of 
great  practical  importance  to  surgeons,  as  enabling  them  to 
cut  down  upon  any  particular  convolution  they  may  desire 
to  examine,  but  they  scarcely  fall  within  the  scope  of  this 
address.  I  would  desire,  however,  to  direct  the  attention  of 
the  members  of  the  Society  to  some  of  the  casts  which  have 
been  prepared  by  Professor  Cunningham  in  illustration  of 
cerebral  topography. 

When  we  remember  that,  little  more  than  fifty  years  ago, 
the  conceptions  of  the  position  and  relations  of  the  cerebral 
fissures  and  convolutions  were  extremely  vague  and  imper- 
fect, while  the  physiology  of  the  cortex  was  the  subject  of 
vague  and  generally  erroneous  speculations,  we  have  good 
reason  for  congratulation  at  the  present  state  of  our  know- 
ledge of  their  anatomy  and  physiology. 

I  have  dwelt  more  especially  upon  the  anatomical  aspects 
of  this  question,  as  being  those  with  which  I  am  more 
especially  familiar;  I  trust,  however,  that  it  will  not  be 
supposed  that  I  am  wanting  in  appreciation  of  the  work  that 
has  been  accomplished  by  the  physiologist. 

No  one  nowadays  ventures  to  question  the  utility  of 
comparative  anatomical  investigations  in  extending  and 
broadening  our  conceptions  of  the  structure  of  the  human 
body.  As  we  have  already  shown,  it  is  very  largely  by 
comparative  anatomical  investigations  that  we  have  been 
enabled  to  gain  a  sound  morphological  knowledge  of  the 
complex  folds  of  the  human  cerebral  cortex.  Yet  some 
would  have  us  believe  that  in  the  sister  science  of  physiology 
the  comparative  method  is  delusive  and  leads  to  no  practical 
results.  We  are  told  with  dogmatic  emphasis  and  wearisome 
reiteration  that  experiments  on    animals    are    useless    as 
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throwing  light  upon  the  functions  of  the  human  body.  I 
need  not  tell  the  Fellows  of  the  Royal  Physical  Society  that 
such  a  view  of  "  man's  place  in  nature "  is  absurd  and  un- 
scientific. No  unbiassed  student  of  cerebral  anatomy  and 
physiology  will  deny  the  importance  of  such  work  as  that 
of  Hitzig  and  Fritsch,  Ferrier,  Munk,  Gudden,  Horsley, 
Schaefer,  and  Mott.  Indeed,  we  may  all  rejoice  that  our 
recent  advances  in  the  anatomy  and  physiology  of  the 
cerebral  cortex  have  led  to  such  great  advances  in  the 
diagnosis  and  treatment  of  its  diseases. 


I.  The  Glacial  Fawna  of  King  Bdward,  in  Banffshire.  By 
Alfred  Bell,  Esq  Communicated  by  James  Bennie, 
Esq.,  H.M.  Geological  Survey. 

(Read  21st  December  1892.) 

The  sands  and  gravels  that  have  yielded  the  organic 
remains  noticed  in  this  paper  occur  at  an  elevation  of 
about  200  feet  above  the  sea- level,  in  irregularly  stratified 
beds  of  yellow  and  black  clay,  sometimes  alternating  with 
seams  of  fine  sands,  in  the  banks  of  a  small  bum  near  King 
Edward,  about  five  miles  from  Banff. 

The  clay  itself  contains  numerous  glaciated  stones  and  shell 
fragments,  principally  Gyprina  islandica,  and  has  been  derived 
from  the  waste  of  the  older  Oxfordian  clay,  the  characteristic 
ammonites  being  not  infrequent.  Clean  sand  yields  the  most 
perfect  examples,  these  being  fewest  where  crushed  and 
broken  debris  attest  the  pressure  the  sands  have  undergone. 

The  fauna  given  up  by  these  gravels  is  very  remarkable, 
and  appears  to  belong  to  the  later  stages  of  the  period  of 
intensest  cold,  many  of  the  species  occurring  in  the  clays  of 
Bridlington,  in  Yorkshire,  in  masses  of  transported  sand 
introduced  in  a  frozen  state.  The  present  habitats  of  the 
species  recorded  range  from  the  confines  of  the  Arctic  Circle 
to  the  island  of  Jan  Mayen  and  Spitzbergen,  at  an  average 
depth  of  about  400  fathoms,  the  greatest  depth  given  by 
Herman  Friele  in  "Den  Norske  Nordhavs  Expedition, 
1876-1878,"  being  1861  fathoms. 
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The  fauna,  if  not  actually  in  situ,  could  not  have  come 
from  any  great  distance,  as  so  many  of  the  species,  especially 
the  Naticas,  abound  from  the  fry  to  large  and  full-grown 
individuals.  The  Pleurotomas  are  equally  plentiful. 
Whether  the  seventeen  species  quoted  are  all  good 
may  be  doubtful;  they  are,  however,  sufficiently  distinct, 
and  are  figured  by  such  northern  authorities  as  Sars  and 
Friele,  and  may  be  permitted  to  stand.  The  calice  of 
Zophohelia  prolifera  is  the  first  recorded  example  of  this  coral 
in  a  fossil  condition  in  Britain. 

The  veteran  historian  of  the  older  eastern  Scottish  clays, 
Mr  T.  F.  Jamieson,  was,  I  believe,  the  first  to  call  attention 
to  the  deposit  I  have  to  thank  the  Eev.  Dr  John  Milne, 
of  King  Edward,  for  assistance  in  many  ways. 

The  deposit  is  well  worth  working,  and  would  yield  good 
results.  The  asterisk  in  the  following  list  indicates  that  the 
shell  has  not  been  recorded  as  a  Scottish  fossil  before — 
seventeen  species  out  of  fifty-seven  being  thus  distinguished. 

Fossils  from  the  King  Edward  Gravels.  . 

English  Localities. 


Astarte  borealis,  Chemn. 

Common,  except  in  south. 

,,     compressa,  Mont. 

Everywhere. 

Cardium  echinatum^  L. 

Common. 

,,       eduUf  L. 

Everywhere. 

,,       greenlandicuyUf  Chemn. 

Red    Crag,     Suffolk;    Bridlington; 

Oswestry;  Worden,  Lanes. 

*      ,,       islandicum  (.?),  L. 

Bridlington;  Worden. 

Cyprina  islandica,  L. 

Everywhere. 

Cyamium  minutum^  Fabr. 

Moderately  common. 

*Leda  limata,  Say. 

„    Umatulaf  Say. 

Bridlington. 

,,    ludda,  Lov. 

Mactra  elliptical  Brown. 

Common. 

Mytiltis  edulis,  L. 

a 

Ostrea  eduliSt  L, 

it 

Pholas  crispatay  L. 

a 

Saxkava  rugosa,  L. 

>> 

Tellina  balthica,  L. 

»> 

,,      calcarea,  Chemn. 

»f 

Aporrhais  pespelecaniy  L. 

)) 

Bucdnum  undatum,  L. 

}) 

Denialiilm  Tarentimcmj  Lam. 

Not  rare. 

,»         erUalis. 

Common. 
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if 
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Fusus  arUiquta,  L. 
despecttLSf  L. 
propinquiiSf  Aid. 
Lactma  divaricata,  Fabr. 
LiUorina  lUtorea,  L. 
Nassa  incrassata,  Strom, 
*Natica  alderi,  E.  F. 
affiniSf  Gmel. 
greenlatidica.  Beck. 
,,    islandiea,  Gmel. 
*Pleiirotoma  bicarincUa,  Couth. 


t> 


if 


»} 
t> 

a 
fi 

If 


Common,  except  on  the  coast. 
Bridlington. 

Bridlington,  and  a  few  other  places. 
Common. 
Everywhere. 
Common. 
Not  rare. 

Everywhere  but  the  south. 
Not  rare. 
Bridlington,  Eelsey  Hill,  and  March,  Cambs. 
Newer  Bed  Crag,  Suffolk. 
Bridlington. 


it 


fi 


If 


dnerea,  Mdll. 
elegans,  Moll. 
harptUaria,  Couth.  Chillesford  clay  beds. 

,,  var.ro&iwto,  S.V.Wood.  Bridlington. 
nobilis,  Moll.  New  to  Britain. 

pyra/midaliSf  Strom.  Common,  except  in  the  south. 

scalariSf  Moll.  Bridlington. 

,,    YQi,  abyssicolafFiiele,   New  to  Britain. 
,,    var.  eearincUaf  Sars.  ,,         ,, 

sealaroides,  Sars.  ,,         ,, 

Moderately  common,  except  in  the  south. 
Everywhere. 
Bridlington. 


Trevelyanttf  Turt. 
ttt/rricula,  Mont. 
*Defrancea  simplex^  Midd. 
,,        molacea,  Migh. 
*        ,,        viridula,  Moll. 
Sealaria  greenlandica,  Chemn. 
Trophon  clathrcUits,  K 

„  ,,        var.  Gunneri,  Lov, 

„       truncattis,  Strom, 
TurrUella  polariSf  Beck. 

reticulata f  Migl). 
terebra,  L. 


It 


Not  known. 
Moderately  common. 


II 


II 


II 


II 


Portunus  corrugatus, 
*Lophohelia  prolifera. 


Bridlington. 
New  to  Britain. 
Common. 


Unique. 


II.  On  a  Deposit  in  Largo  Bay,  By  Alfred  Bell,  Esq. 
Communicated  by  James  Bennie,  Esq.,  H.M.  Geological 
Survey. 

(Read  2l8t  December  1892. ) 

Since  the  publication,  in  Vol.  X.,  Proc,  Boy,  Phys.  Soc. 
Bdin,,  of  a  paper  upon  the  deposit  in  Largo  Bay,  I  have 
re-examined  some  of  the  floatings,  and  obtained  some 
additions  to  the  fauna,  including  a  single  valve  of  a  species 
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of  Mimtacuta  or  Sphenalia  which  appears  to  be  the  same  as 
M,  truncata.  Wood,  a  somewhat  scarce  form  in  the  Suffolk 
Crag,  and  the  Pliocene  clay  at  St  Erth,  in  Cornwall,  in  which 
I  have  seen  one  or  two  examples,  and  ranging  back  in  time 
to  the  Miocenes  of  the  Vienna  basin.  Like  M,  donacina,  also 
a  Crag  shell,  of  which  a  few  recent  valves  have  been  dredged 
off  the  Shetland  Islands,  it  is  probably  a  scarce  inhabitant 
in  the  North  Sea,  but  as  yet  undiscovered  in  a  recent  state. 

From  this  same  locality  I  have  also  a  single  example  of 
an  Odostomia-like  shell  that  does  not  appear  to  be  British, 
neither  can  I  trace  it  as  a  recent  species ;  it  comes  near  to  a 
St  Erth  shell  which  I  have  described  as  Eulimene  acuminata. 
This  specimen  is  broad  at  the  periphery,  pointedly  acute  to 
the  apex,  and  the  base  of  the  shell  prolonged  into  a  sharp 
spatulous  beak. 

Chemnitzia  dathrata,  of  which  three  or  four  were  picked 
out,  does  not  occur  living  nearer  than  the  west  of  Ireland, 
but  is  a  Suffolk  Crag,  and  St  Erth  fossil. 

The  varieties  terebellum  and  suturalis  of  Od.  iTvterstincta 
are  more  southern  than  northern  shells.  The  latter  is  an 
English  Pliocene  fossil,  and  occurs  recent  in  the  Firth  of 
Clyde  and  elsewhere  in  the  west  The  var.  terebellum  is 
almost  entirely  confined  in  its  range  to  the  south-west  of 
England  and  to  the  Mediterranean. 


Chiton  asellus,  Chemn. 
,,      fasciculariSf  L. 
Trochus  umbilicatuSf  Mont. 
Lacuna  patiUaf  F.  &  H. 
Rissoa  costata,  Dod. 

inconspiciuif  Aid. 

,,        var.  albula^  E.  F. 
semistriataf  Mont. 
soluttty  Phil. 
proximaf  Aid. 
Hydrobia  ventrosa^  Mont. 
Eudimene  acuminata^  A.  Bell. 
Aelis  ascariSf  Turt. 

,,    supranUidaj  S.  V.  Wood. 
Eulvmella  scillae,  Scac. 
Chemnitzia  interstincta,  Mont. 

var.  terebellum^ 
Phil. 


I) 


it 


it 
ii 


a 


it 


Chemnitzia  interstincta,  var.  sutur^ 
Otis,  Phil. 
,,  dathrata,  Jeffr. 

Odostomia  unidentata,  Mont. 
pallida,  Mont. 
Warreni,  Thomp. 
Pleurotoma  costaia,  var.  Metcalfd, 
striolata,  Phil. 
septangularis,  Mont. 
,,  Trevelyana,  Turt. 

Mytilus  phaseolinus,  Phil. 
Crenella  decussata,  Mont. 
AfontaciUa  truncata,  S.  V.  Wood. 
Cyamium  minutumy  Fabr. 
Cardium  nodosum,  Turt. 
,,        suecicum,  Lov. 
Circe  minima,  Mont. 
And  a  Grab,  Cancer  pagu/rus. 
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So  many  of  these  are  either  so  rare,  or  else  unknown  in 
the  recent  eastern  seas  of  Scotland,  that  it  seems  feasible  to 
suppose  that  some  alteration  has  ensued  since  these  deposits 
were  laid  down. 


Since  the  paper  on  Largo  Bay  was  read,  I  have  been  made 
acquainted  with  a  very  interesting  notice  of  "  The  Eaised 
Sea-Bottom  of  Fillyside,"  on  the  opposite  side  of  the  Firth  to 
Largo,  and,  after  careful  comparison  of  the  faunas  of  each 
locality,  am  disposed  to  consider  them  as  nearly  of  the  same 
age,  the  facies  of  the  two  being  veiy  similar;  and  this  would 
probably  be  more  apparent  if  a  larger  series  of  the  shells 
were  examined,  so  many  having  been  listed  from  single 
examples. 

A  combination  of  the  Largo  and  Fillyside  species  shows, 
upon  analysis,  that  of  the  155  molluscs — 

46  species  are  common  to  both  deposits, 
89       „       have  only  been  found  at  Largo, 
20      „  „  „        „       Fillyside, 
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and  that,  out  of  these  155  species,  only  52  have  been 
obtained  out  of  the  various  post-Glacial  fossiliferous  deposits 
of  the  east  coasts  from  the  earliest  to  the  latest  developments, 
including  Elie,  King  Edward,  and  Caithness;  and,  if  the 
latter  had  been  eliminated,  the  numbers  would  have  been 
even  less. 

Excluding  all  reference  to  the  earlier  Pliocene,  the 
appended  list  shows  that  16  species  do  not  occur  (or  have 
not  been  recorded)  in  any  other  post-Pliocene  deposit  in  the 
three  kingdoms,  that  34  species  have  their  nearest  geological 
homes  either  at  Kelsey  Hill  or  Bridlington  in  Yorkshire, 
Selsey  in  Sussex,  in  the  Lancashire  drifts,  the  Belfast 
Estuarine  Clays,  or  the  Portrush  accumulation,  and  the 
remaining  53  are  common  to  the  clays  and  other  strata  in  the 
western  side  of  Scotland,  chiefly  in  the  line  of  the  Clyde. 
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It  can  hardly  be  that  these  two  deposits  are  unique  in 
East  Scotland,  and  now  that  the  labours  of  Mr  Bennie  have 
opened  up  such  a  fruitful  field  for  investigation,  the  results 
being  so  interesting  up  to  the  present,  it  is  to  be  hoped 
that  these  apparently  insignificant  deposits  may  receive 
the  attention  they  deserve.  The  continual  waste  of  the 
coast-line,  and  the  unpromising  nature  of  the  strata 
on  the  east  side  of  England,  are  unfavourable  to  the  pre- 
servation of  post-Glacial  raised  sea-bottoms,  if  such  ever 
existed. 

Not  known  in  any  other  post-Pliocene  deposit  in  the 
United  Kingdom. 


Aclis  ascaris. 

Odostomia  truncatula. 

Coecum  glabrum. 

,,         umbiliccUula. 

Cylichna  umhUicata. 

,,          JVarreni, 

JEulimella  sdllae. 

Pilidiumfulvum, 

Eulimene  acuminata. 

Pleurotonia  striolatat  var,  Metcalfei, 

Lacuna  patula. 

Rissoa  ahyssicola. 

Odostomia  clavula. 

,,     pToxima(J). 

ft             obliqua. 

Montacuta  trimcata. 

Not  known  in  a  fossil  state  elsewhere  in  Scotland, 
the  nearest  localities  being — Loc,  B(elfast),  Br(idlington), 
K(elsey)  H(ill),  S(elsey)  in  Sussex,  L(ancashire). 


Cardium  nodosum^  B.,  S. 

,,        siiecictmi,^  S. 
DiplodoTUa  rotundata^  S. ,  L. 
Lasea  rubral  B.,  S. 
Loripes  lacteuSf  S. 
Mactra  stultorurrif  L. 
Modiolaria  marmorataf  B. ,  S. 
Panopea fragUis,  B.,  S. 
Pholaa  Candida^  S. ,  L. 
SoUn  siliquaf  B.,  L. 
Syndosmya  tenuis ^  S. 
Aclis  unica,  S. 

,,     supranitiday  B.,  L. 
Adeorbis  subcarinatuSf  S.,  Torbay, 

Portrush. 
Barleda  rubra,  Portrush. 
Chemnitzia  lactea,  B. 


>  I 


>> 


II 


Chemnitzia  Tufa^  S. 

clathrataf  S. 
interstinctaf  S. 

,,  vars.,  S. 

Nassa  reticulata,  K.H. 
Odostomia  acuta,  S.,  B. 
interstincta,  B. 
plicata,  B.,  S. 
pallida,  B. 
scalaris,  S. 
Philine  nitida,  S. 
Rissoa  albella,  B. 
,,      costata,  B.,  Br. 
„      semistriaia,  Br,,  B. 
„      soluta,  S. 
,,      vitrea,  B. 
,,     zetlandica,  Portrush. 


fi 
f  I 

II 
i» 


^  Said  to  occur  at  Bute,  Jefir.,  fide  Wienkauff. 
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Common  to  West  Scotland,  but 
except  Largo  or  Fillyside. 


not  to  the  eastern  coast 


Axinus  flexuosu8. 

Idttarina  rudis. 

Corbula  gibba. 

,,        aaxatilis. 

Lepton  nitidvm. 

„        tenebrosa. 

Lutraria  elliptica. 

Murex  erinaceus. 

Montaciita  bidentcUa, 

Natica  catena. 

,,        ferruginosa. 

Odostomia  conmdea. 

Mytilus  phase6linv>8. 

„         spiralis. 

Nucula  nitida. 

,,         turrita. 

,,       nucleus. 

,,         unideiUata. 

Psammobia  ferroensis. 

Patella  vulgata. 

Syndosmya  alba. 

Philine  aperta. 

Tapes  pullastra. 

Pkurotoma  costata. 

,,     virginea. 

„         striolata. 

Tellina  fdbula. 

Rissoa  inconspicua. 

Thrada  papyracea. 

,f           „        yar.  albula. 

Fenus  faseiata. 

tt      menibranacea. 

y,      striatula. 

f ,     parva. 

Amphisphyra  hyalina. 

,t      reticulata. 

(Jhitmi  cinereus. 

„      striata. 

„      asellus. 

,,      violacea. 

,,      fascicularis. 

Skenea  pkmorbis. 

Helcion  pellv/yidum. 

Trochv^s  cinerarius. 

Homalogyra  atomus. 

,,        heliciniLS. 

Hydrobia  ulvx. 

f ,        umbilicatus. 

„        ventrosa. 

Utricidus  Lajorikairii. 

Lacuna  pallidula. 

„         truncatulus. 

,,      patula. 

III.  Tfie  Raised  Sea-Bottom  of  Fillyside.  By  James  Bennie, 

Esq.,   H.M.    Geological    Survey.  With    Lists    of   the 

Foraminifera  and  Ostracoda.    By  David  Robektson, 
Esq.,  F.LS. 

(Read  15th  February  1893.) 

These  Foraminifera  and  Ostracoda  were  determined  by  Mr 
David  Eobertson,  F.L.S.,  in  1872,  from  portions  of  sand  and 
mud  obtained  from  the  raised  sea-bottom  at  Fillyside,  and 
which  I  sent  to  him  at  that  time.  These  lists  ought  to  have 
been  included  in  the  paper  of  last  session,  but,  unfortunately, 
I  had  forgotten  the  circumstance,  and  only  found  it  out 
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while  referring  to  my  letters  for  that  year,  wherein  I 
found  Mr  Eobertson  telling  me  he  had  got  twenty  species 
of  Foraminifera  and  twenty-five  species  of  Ostracoda  from 
the  material  lately  sent  to  him. 

On  becoming  aware  of  this  forgotten  fact,  I  wrote  to  Mr 
Robertson,  asking  if  he  would  give  me  the  lists  for  pub- 
lication in  the  next  part  of  our  Proceedings.  He  kindly 
consented,  and  forwarded  the  lists  which  I  have  now  the 
pleasure  of  laying  before  the  Society. 

FORAMINIFERA. 

Family  M  i  l  i  o  l  i  d  iB. 

Subfamily  MiLiOLiNiNiE. 

Biloculina  elongcUay  D'Orb. 
Miliolina  oblonga^  Mont. 

contorta,  D'Orb. 

secanSy  D'Orb. 

angulatUy  Kerrer. 

subrotunday  Mont. 

circularisy  Borneman. 


Subfamily  Hauerininjb. 
OplUhalmidium  inconstans  (?),  Brady. 

Subfamily  Peneroplidin^. 
Cornuspira  involvenSy  Reuss. 

Subfamily  Trochammininje. 
Trochammina  ochraceay  Williamson. 

Subfamily  LAOENiNiE. 

Lagena  Williamsoniy  Alcock. 
yy        squamoaay  Mont. 
„        sulcatay  Walker  and  Jacob. 

Subfamily  PoLYMORPHiNiN-fi. 
Polymorphina  Gibhay  D*Orb. 
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Subfamilj  Rotalin^. 

Discorbina  globularis,  D'Orb. 
Truncatulina  lobatula,  Walker  and  Jacob. 
Rotalia  beccaHiy  Linn^. 

Subfamily  Poltstomellin^ 

Nonionina  depressula.  Walker  and  Jacob. 
Polystomella  crispa,  Linn^. 

„  striatopunctata^  Ficbtel  and  Moll. 

OSTRACODA. 

Family  CYTHERiD-ffl. 

Cythere  lutea,  Miiller. 

pelltocida,  Baird. 
porcellanea,  Brady. 
coTifuaa,  Brady  and  Norman. 
crispatay  Brady. 
albomaculatay  Baird. 
convexa,  Baird« 
villosa,  G.  O.  Sars. 
pulchellay  Brady. 
angulatay  G.  O.  Sars. 
Cytheridea  elongatay  Brady. 

,,  papillosay  Bosquet. 

EiLcytliere  declivis,  Norman. 
LoxoconcJia  guttata^  Norman. 

„  tamarindus,  Jones. 

Xestoleberis  aurantia,  Baird. 
Cytherura  striata,  G.  O.  Sars. 
„         a/ngulata,  Brady. 
„         undata,  G.  O.  Sars. 
„         nigrescens,  Baird. 
„         cellulosa,  Norman. 
Sclerochilus  contortiLSf  Norman. 
Cytherois fischeriy  G.  O.  Sars. 

Family    PARADOXOSTOMATIDiE. 

Paradoxostoma  variabiles  Baird. 

„  a^brevicUuTriy  G.  0.  Sars. 
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IV.  On  the  Identity  of  the  Rubecola  Tytleri  of  Jameson.    By 
Wm.  Eagle  Clarke,  F.L.S.,  M.B.O.U. 

(Read  15th  February  1893.) 

At  a  meeting  of  the  Wemerian  Society,  on  the  25th  of 
April  1835,  Professor  Jameson  exhibited  and  described  what 
he  believed  to  be  a  new  species  of  bird,  to  which  he  gave 
the  name  of  Rubecola  Tytleri,  Of  this  species  no  adequate 
description  appears  to  have  been  published.  In  the  Memoirs 
of  the  Wemerian  Society  (vol.  vii.,  p.  487),  and  in  the 
Edi7iburgh  New  Philosophical  Journal  (vol.  xix.,  p.  214), 
however,  there  appeared,  in  identical  terms  in  both  publica- 
tions, an  account  of  the  "  Proceedings  "  of  this  meeting.  In 
these  the  new  bird  is  shortly  described  as  agreeing  "  in  the 
grouping  of  the  colours  with  the  common  Eobin ;  yet,  in  the 
form  of  the  bill,  it  presented,  as  it  were,  a  link  between  the 
genus  Rubecola  and  Phosnicura" — that  is,  between  the  Eobin 
and  the  Redstart.  The  specimen  is  also  described  as  having 
been  sent  to  the  Edinburgh  University  Museum  by  Lieut. 
Tytler  "  from  the  Himalayan  Mountains." 

This  description,  though  very  slight,  is  sufficient  to  indicate 
that  Rubecola  Tytleri  belongs  to  a  small  group  of  Flycatchers 
of  the  genus  Musdcapa^  the  males  of  which  are  red-breasted, 
and  which,  chiefly  from  the  style  of  theii*  coloration,  were 
promoted  by  Prince  Bonaparte  to  the  rank  of  a  genus — 
Erythrosterna,  As  to  which  particular  species  of  the  group 
this  bird  should  be  assigned,  some  uncertainty  has  always 
prevailed.  If  this  had  not  been  so,  and  if  it  had  not  been 
awarded  synonymic  rank  in  several  works  of  importance, 
and  if  too,  it  had  not  been,  as  I  am  now  able  to  state, 
associated  with  the  wrong  species,  then  Rubecola  Tytleri  might 
have  been  allowed  to  remain  in  the  shades  of  obscurity  in 
which  Professor  Jameson  left  it. 

Under  the  circumstances,  however,  it  was,  perhaps,  not 
undesirable  that  the  type-specimen  should  be  forthcoming 
While  recently  engaged  in  rearranging  the  Bird  Collections 
in  the  Edinburgh  Museum  of  Science  and  Art,  I  came  across 
Professor  Jameson's  type-specimen  of  this  bird,  with  the 
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original  endorsement  still  on  the  stand.  An  examination  of 
the  specimen  leaves  no  room  for  doubt  that  it  is  an  old  male 
of  Muscicapa  parva,  Bechstein,  and  that  it  is  not  referable  to 
Muscicapa  albicilla,  Pallas  {  =  M,  leucur a,  Gmelin),  with  which 
it  has  hitherto,  though  doubtfully,  been  associated. 

Muscicapa  parva  is,  however,  only  a  winter  visitor  to  the 
plains  of  the  Indian  peninsula  and  China,  spending  the 
summer  in  Turkestan  and  southern  Siberia.  It  is  also  a 
summer  bird  in  central  and  south-eastern  Europe,  being 
fairly  common,  but  local,  in  north-eastern  Germany  and 
central  and  southern  Eussia,  and  farther  east  in  the 
Caucasus  and  northern  Persia.  The  winter  range  of  the 
European  birds  extends  to  Nubia;  and  it  may,  perhaps,  occur 
irregularly  at  that  season  in  southern  Spain. 

Since  Professor  Jameson's  days  the  Eed-breasted  Fly- 
catcher has  become  a  member  of  the  British  avifauna, 
inasmuch  as  it  has  occurred  as  a  rare  straggler  in  England 
and  Ireland  in  the  autumn  and  winter,  being  first  recorded 
in  the  year  1863.    . 

One  more  point  remains  for  notice  regarding  this  bird, 
namely,  that  in  synonomy  it  is  usually  quoted  as  Erythaca 
Tytleri,  I  am  not  aware  that  Professor  Jameson  ever  applied 
the  generic  name  of  Erythaca  to  his  species. 

It  may  be  of  interest  to  note,  that  in  the  latest  work 
published  on  the  avifauna  of  India,  Mr  Gates  ("Fauna  of 
British  India,"  Birds,  ii.,  p.  9)  remarks  that  he  has  not  seen 
an  example  of  Siphia  ( =  Muscicapa)  parva  from  any  portion 
of  the  Himalayas. 

V.  Some  New  or  Little  Known  Oligochmta.  By  Frank  E. 
Beddard,  M.  a.,  F.K.SS.L.  &  E.,  Prosector  to  the  Zoological 
Society  of  London. 

(Read  15th  March  1893.) 

I  propose  in  the  present  paper  to  offer  to  the  Eoyal 
Physical  Society  some  notes  which  I  have  gathered  together 
during  the  last  few  years  upon  Gligochseta  from  various  parts 
of  the  world.  I  describe  three  new  species  and  give  some 
additional  notes  upon  two  others,  of  which  one  has  been 
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incompletely  described  by  Dr  Michaelsen,  while  the  other  is 
well  known.  I  am  able,  however,  in  the  present  paper  to 
record  a  wider  distribution.  The  species  that  I  deal  with 
now  are  the  following : — 

1.  Pontodrilvs  hesperidum,  n.  sp. 

2.  Microscolex  nova  zelandice,  n.  sp. 

3.  Fridericia  antarctica,  n.  sp. 

4.  Henlea  ventriculosa,  d'Udek. 

5.  Cryptodrilus  spatulifer,  Midi. 

I.  Cryptodrilas  spatolifer,  Mich. 

Cryptodrilus  (?)  spatuU/er,  W.  MichaelseD,  Jb.  Hamb.  wiss.  Aust.,  vi. 

I  have  examined  a  single  specimen  of  a  worm  which  I 
refer  to  this  species  in  spite  of  a  few  discrepancies  between 
my  own  observations  and  Michaelsen's  statements. 

The  specimen  was  collected  some  few  years  ago  by  Mr 
Lane,  who  was  sent  out  by  the  late  Mr  Berkeley  James  to 
Chili  for  the  purpose  of  collecting  birds. 

The  colour  of  the  preserved  specimen  was,  as  Michaelsen 
has  remarked,  of  a  dark  purple-red  dorsally;  it  measured 
60  mm.,  and  consisted  of  93  segments. 

The  prostomium,  however,  is  different  from  that  as  described 
by  Michaelsen;  in  the  worm  examined  by  myself  it  was 
complete,  i.e.,  it  completely  divided  the  buccal  segment, 
reaching  as  far  as  the  boundary  line  between  this  segment 
and  the  one  behind. 

The  setce  are  strictly  paired,  and  are  visible  on  all  the 
segments  of  the  clitellum. 

The  clitellum  extended  from  the  xiiith  to  the  xvith  segment. 

The  nephridiopores  open  in  front  of  the  dorsal  pair  of  setae. 

The  male  pores  are  upon  the  xviith  segment. 

There  is  a  gizzard  in  segment  vi. ;  the  intestine  begins  in 
segment  xvii.  or  perhaps  in  xviii. ;  after  the  xviith  segment 
it  gradually  increases  in  calibre  until  a  little  way  after  the 
beginning  of  the  xviiith  segment. 

The  first  septum  divided  segments  vi./vii. 

The  testes  seem  to  be  present  to  the  number  of  a  single 
pair  only ;  in  any  case  I  could  only  discover  a  single  pair  of 
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funnels  in  segment  x.  As  there  was  only  a  single  pair  of 
sperm  sacs — ^racemose  in  character — in  segment  xi.,  there 
is  an  increased  probability  of  the  presence  of  only  a  single 
pair  of  testes.  Michaelsen  did  not  observe  the  testes  or 
sperm  sacs  or  funnels. 

The  atria  are  lobate,  they  resemble  in  fact  those  of 
Perichoeta;  they  are  very  solid  in  appearance,  not  being  of 
the  loose  texture  often  seen  in  Perichceta,  Michaelsen  is 
somewhat  indefinite  about  the  structure  of  the  atria;  he 
describes  them  as  "  zwei  lange  kolbige  Prostata-driisen." 
These  open  on  to  the  xviith  segment;  they  are  provided 
with  penial  setce.  There  is  no  need  for  me  to  give  any 
description  of  the  penial  setae,  since  my  observations  agree 
fully  with  those  of  Michaelsen. 

There  is  but  one  pair  of  spermatothecce;  these  are  large, 
and  lie  in  segment  ix.  Each  consists  of  a  pouch,  which  is 
somewhat  bifid,  and  which  communicates  with  the  exterior 
by  means  of  a  thick-walled  duct ;  into  this  opens  a  diverti- 
culum, which  is  as  long  as  the  pouch.  It  also  consists  of  a 
duct  and  a  distal  swollen  end,  which  is  mulberry  shaped. 
The  diverticulum  lies  in  the  segment  in  front  of  that  which 
contains  the  pouch,  as  is  so  often  the  case  in  earthworms. 

The  only  difference  of  importance  between  the  above 
description  and  that  of  Michaelsen  is  in  the  prostomium  ;  it 
is  possible  that  imperfect  preservation  may  account  for  this. 
The  close  similarity  in  the  penial  setse,  and  the  fact  that 
there  is  but  one  pair  of  spermatothecse,  seems  to  remove  all 
doubt  as  to  the  identity  of  the  species  described  by  myself 
with  that  described  by  Michaelsen.  It  is,  however,  doubtful 
whether  the  worm  should  be  referred  to  the  genus  Crypto- 
drilus.  The  principal  objection  to  including  it  in  that  genus 
is  the  position  of  the  male  pores ;  in  Oryptodrilus  they  are  on 
segment  xviii.  If  other  species  turn  up  in  which  the  male 
pores  are  upon  the  same  segment,  and  which  have  lobate 
atria,  I  should  separate  them  as  a  distinct  genus ;  at  present 
a  single  instance  of  a  divergence  in  the  position  of  the  male 
pores  may  be  fairly  regarded  as  an  exception,  and  the  worm 
may  be  left  in  the  genus  to  which  Michaelsen  doubtfully 
assigned  it.    The  specimen  was  collected  in  Valdivia. 
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II.  Microscolez  nova  zelandisB,  n.  sp. 

Length,  42  mm. ;  breadth,  2  mm. ;  number  of  segments,  76. 

The  prostomium  is  continued  over  about  half  of  the  buccal 
segment. 

The  ditellum  extends  over  segments  xiii.-xvii.,  and  is 
complete  save  for  a  small  ventral  tract  posteriorly.     The 
clitellum  is  marked  pos- 
teriorly by  a  triangular 
notch  having  the  form 
and  extent  shown  in  the 
accompanying     illustra- 
tion  (Fig.    1),   which  is 
occupied    by   the    male 
genital  pores  and  by  cer- 
tain papillae.     The  male 
pores  are  small  orifices 
with  an  obvious  and  thick 
chitinous  lining.     They 
are  situated  about  half 
way  from  either  end  of 
the  layer  of  unmodified 
epidermis,  which  here  in- 
vades the  clitellum  close 
to  its  margin.     They  are     / 
exactly  on  a  line  with 
the  innermost  seta  of  the 
ventral  pair.    These  setae, 
as  already  mentioned,  are 
absent  from  the  xviith 
segment     which     bears 
these  pores.     In  front  of 
the  male  pores  is  a  single 
median  papilla;  behind 
them  are  a  pair  of  similar  papilla,  which  lie  somewhat  to  the 
inside  of  the  male  pores.      The  seta  are  in  four  series  of 
pairs,  the  individual  setae  of  each  pair  being  not  very  close 
together.    They  are  unomamented. 

The  nephridiopores  are  in  front  of  seta  3. 
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Fig.  1. 
Ventral  view  of  segments  in  neighbourhood 
of  genital  orifices.  The  clitellar  segments 
are  numbered  with  Roman  numerals ; 
N,p.,  nephridiopores ;  (J,  male  pores; 
g.p,,  genital  papillae. 
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The  nephridia  of  this  worm  are  paired  organs.  From  and 
including  the  second  segment  of  the  body,  the  nephridia  open 
by  a  large  muscular  sac.  This  sac  appears  to  be  capable  of 
contraction  and  expansion,  as  in  the  nephridia  of  some 
segments  the  lumen  was  almost  obliterated ;  in  others,  on  the 
colitrary,  it  was  very  spacious.  In  the  case  of  the  nephridia 
of  the  ivth  segment,  the  terminal  sac  was  greatly  reduced, 
and  the  external  aperture  (in  longitudinal  sections)  in  con- 
sequence very  inconspicuous.  Nephridia  are  present  in  all 
the  genital  segments. 

The  dorsal  vessel  is  single.  In  segments  x.,  xi.,  xii.  are 
dilated  hearts.  In  the  intestinal  region  the  dorsal  vessel 
gives  off  in  each  segment  two  pairs  of  branches,  which 
supply  the  intestine ;  the  dorsal  vessel  is  here  clothed  with  a 
layer  of  peritoneal  cells,  which  are  also  continued  on  to  its 
branches.  Like  those  covering  the  intestine,  they  are 
vesicular  in  appearance  and  but  little  stained.  I  observed 
no  subneural  vessel. 

The  alimentary  canal  is  entirely  withovjt  gizzard  or 
calciferous  glands — a  state  of  affairs  commonly  met  with  in 
small,  often  aquatic,  Oligochaeta,  whose  nearest  relatives  are 
comparatively  large  terrestrial  forms.  The  same  is  the  case, 
to  quote  one  example  from  several,  with  Pontodrilus^  a  near 
ally  of  the  present  species.  Pontodrilus;  however,  is  not 
always  so  destitute  of  a  gizzard  as  is  the  worm  which  forms 
the  subject  of  the  present  communication.  In  Pontodrilus 
littoralis  the  muscular  wall  of  the  oesophagus  is  thicker  in 
one  particular  region  than  it  is  elsewhere.  In  Microscolex 
novce  zelandice  the  longitudinal  muscular  layer  of  the  ^  oeso- 
phagus in  segment  v.  is  rather  more  pronounced  than  in  any 
other  part  of  the  oesophagus ;  this  region  is  also  wider,  and  it 
seems  undoubtedly  to  represent  the  gizzard  of  other  forms. 
As,  however,  the  epithelium  which  lines  this  part  of  the 
oesophagus  does  not  differ  in  appearance  from  that  which 
lines  the  rest  of  the  tube,  and  as  there  is  no  chitinous  layer 
thrown  off  by  this  epithelium,  this  part  of  the  oesophagus 
cannot  be  termed  a  gizzard.  In  segments  xi.,  xiL,  and  xiii 
the  oesophagus  is  widened  out  in  each  segment,  but  con- 
stricted where  it  passes  through  the  septa.     The  intestine 
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begins  in  segment  xvi.  It  has  the  merest  trace  of  a  typhlosole 
in  the  shape  of  a  convexity  just  below  the  dorsal  vessel. 

None  of  the  intersegmental  septa  of  this  worm  are  very 
greatly  thickened.  Those  separating  segments  viii./ix.,  ix./x., 
x./xL,  xi./xii.,  xii./xiii.  are  somewhat  thicker  than  those  which 
follow  or  precede  them.  The  septal  glands  are  found  as  far 
back  as  in  the  viith  segment. 

The  testes  and  the  sperm  duct  funnels,  of  which  there  are 
two  pairs,  lie  in  segments  x.,  xi.  The  sperm  sacs  are  also  two 
pairs,  occupying  segments  xi.,  xii.  The  two  sperm  ducts  of 
each  side  pass  side  by  side  along  the  body  wall  to  the  neigh- 
bourhood of  the  atrial  pore ;  they  pass  to  the  distal  side  of 
the  muscular  duct  of  the  atrium,  and  penetrate  the  body  wall 
close  together,  but  independently  of  each  other  and  of  the 
atrial  duct.  The  two  sperm  ducts  then  become  one;  in 
longitudinal  sections  through  this  region  of  the  body,  three 
tubes  can  be  seen  in  section  forming  together  a  triangle,  of 
which  the  apex  is  nearest  to  the  lateral  margin  of  the  body. 
The  apex  is  formed  by  the  atrium ;  anteriorly  is  the  penial 
seta  sac  and  posteriorly  the  sperm  duct ;  all  three  tubes  are 
of  approximately  the  same  calibre.  They  finally  open  on  to 
the  exterior  by  a  common  pore. 

The  ovaries  lie  in  the  xiiith  segment.  Opposite  to  them 
are  the  oviducts,  which  open  externally  on  to  the  xivth. 
There  are  no  egg  sacs. 

The  atria  are  tubular,  as  in  many  other  Cryptodrilidse. 
They  are  short,  not  extending  far  back  from  the  point  of 
opening  on  to  the  exterior ;  this,  as  has  been  mentioned  in 
describing  the  external  characters,  lies  in  the  xviith  segment. 
The  atria  reach  back  to  the  end  of  the  xviiith  segment. 
As  is  usual,  the  atrium  is  partly  glandular  and  partly 
muscular;  it  is  in  fact  constructed  upon  the  plan  which 
characterises  Acanthodrilus  and  other  genera  with  tubular 
atria.  The  sac  of  penial  setce,  to  which  reference  has  been 
already  made  in  describing  the  sperm  duct,  contains  two  or 
three  setae.  These  are  longer  than  the  ordinary  setae,  but  in 
some  instances  at  anyrate  have  the  same  S-shaped  curvature. 
The  free  extremity,  moreover,  is  not  ornamented. 

There  is  only  a  single  pair  of  spermatotJieca.    These  lie  \Sl 
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the  ixth  segment,  and  open  on  to  the  internal  viii/ix.  Each 
has  two  diverticula,  one  directed  forwards  and  the  other 
backwards.  They  arise  of  course  from  opposite  sides  of  the 
duct  of  the  spermatotheca. 

The  arrangement  of  the  species  belonging  to  the  family 
Cryptodrilidse  is  not  by  any  means  easy.  This  is  doubtless 
partly  due  to  imperfect  knowledge.  Fletcher,^  for  example, 
has  not  always  described  in  a  manner  sufficiently  clear  the 
characters  of  the  atria,  which  I  believe  to  be  of  some  import- 
ance in  the  grouping  of  the  species.  The  species  placed  by 
him  and  by  Spencer  2  in  the  genera  Megascolides  and 
Cryptodrilus  evidently  require  some  rearrangement.  I  do 
not,  however,  propose  to  offer  here  any  amendments  as  far  as 
concerns  those  genera.  Rhododrilus^  differs  principally  in 
that  the  male  pores  are  upon  the  xviith  instead  of  the  xviiith 
segment.  It  evidently  comes  near  to  Microscolex.  The 
description  of  the  new  species  seems  to  me  to  reduce  the 
distance  to  such  infinitesimal  proportions  that  RhododrUus 
must  be  merged  in  Microscolex,  I  defined*  Microscolex  in 
terms  which  must  now  be  slightly  altered  so  as  to  include 
Rhododrilvs  minutus.  The  amended  definition  may  run 
thus : — 

Microscolex,  Rosa. 

Microscolex,  D.  Rosa,  Boll.  Mus.  Torino,  vol.  ii.,  No.  19. 
Bhododrilus,  F.  E.  Beddard,  P.Z.S.,  1889,  p.  380. 

Setse  eight  per  segment.  Clitellum  xiii.  (xiv.)-xvi.  (xvii.), 
complete  S  pores  on  xvii.  No  dorsal  pores.  Alimentary  canal 
with  or  without  gizzard,  without  calciferous  glands;  no  typhlosole. 
Nephridia  paired,  commencing  in  one  of  segments  ii.-v.  Atria 
tubular,  with  or  without  penial  setae ;  spermatotheca  one  or  four 
pairs,  with  a  diverticulum. 

Distribution, — Italy,  Madeira,  Algeria,  Argentine,  Australia, 
New  Zealand. 

^  In  his  series  of  papers  upon  Australian  Earthworms  in  the  Proceedings 
of  the  Linnean  Society  of  New  South  Wales. 

2  Proc.  Roy.  Soc.  Vict.,  1892. 

»  F.  E.  Beddard,  On  the  Oligochsetous  Fauna  of  New  Zealand,  etc.— 
P.Z.S.,  1889,  p.  880. 

*  On  the  Earthworms  collected  in  Algeria  and  Tunisia  by  Dr  Anderson — 
P.Z.S.,  1892,  p.  86. 
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III.  Pontodrilns  hesperidiun,  n.  sp. 

The  large  and  important  family  Cryptodrilidse  has,  so  far 
as  we  know  at  present,  very  few  representatives  in  the  New 
World.  Besides  several  species  of  Ocnerodrilus  and  Micro- 
scolex,  the  former  of  which  is  certainly,  the  latter  probably, 
indigenous  to  that  part  of  the  world,  the  following  species  only 
have  been  recorded  from  America  and  the  West  Indies : — 

CryptodrUus  spatulifer,  Mich.,  Chili. 
OordiodrUvs  dominicensis,  F.  E.  B.     Dominica. 
Plutellus  heteroporiLS,  Perr.     Pennsylvania. 

„       perrieri,  Benh.    British  Columbia. 
Pontodrilns  arenae,  Mich.  (  =  P.  bermvdensis,  F.  E.  B.).    Ber- 
mudas. 

I  have  therefore  less  hesitation  in  giving  a  somewhat 
imperfect  description  of  a  new  species  from  Jamaica,  which 
is  certainly  not  identical  with  any  of  the  above.  The  single 
specimen  which  I  had  at  my  disposal  is  immature. 

The  single  specimen  of  this  worm  was  of  small  size,  an 
inch  or  so  in  length,  and  not  more  than  1*5  mm.  in  diameter. 
The  specimen  being  immature,  there  was  no  clitellum  visible. 

The  setoe  are  paired,  but  the  individual  setae  of  each  pair 
are  at  some  distance  from  each  other.  On  the  xviiith 
segment  the  outermost  of  the  two  ventral  setae  is  absent,  its 
place  being  occupied  by  the  male  reproductive  pores.  The 
oviducts  open  a  little  to  the  inside  of  the  ventral  setae  on 
each  side. 

Considering  the  small  size  of  the  worm,  the  thickness  of 
some  of  the  anterior  septa  is  not  a  little  remarkable.  The 
present  species  is  hardly  larger  than  Ehododrilvs  parJceri, 
but  those  septa  that  are  thickened  are  enormously  more  so. 
It  must  be  recollected,  however,  that  the  present  is  apparently 
purely  terrestrial  in  habit,  and  it  cannot  be  doubted  that  there 
is  some  relation  between  the  thickness  of  the  septa  and  the 
terrestrial  habit.  There  are  eight  thickened  septa,  the  last  of 
which  divide  segments  xii./xiii.  Of  these  the  5th,  6th,  and 
7th  are  decidedly  stouter  than  the  rest.  There  is  one 
delicate  septum  in  front  of  the  first  thickened  septum,  which 
therefore  bounds  segments  iv./v.    The  middle  septa  of  the 
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series  are  quite  twice  as  thick  as  the  body  wall  in  their 
immediate  neighbourhood. 

The  alimentary  canal  is  chiefly  remarkable  for  the  total 
absence  of  gizzard  and  calciferous  glands.  Almost  imme- 
diately after  it  leaves  the  pharynx,  the  oesophagus  widens 
out ;  in  the  viith  segment  it  narrows ;  it  is  again  dilated  in 
the  xith  and  xiith  segments.  The  intestine  begins  in  the 
xvth  segment. 

In  the  anterior  segments  of  the  body  there  are  quantities 
of  floating  corpuscles. 

The  nephridia  are  paired  structures,  but  are  not  furnished 
with  a  large  end  sac ;  the  absence  of  this  has  prevented  me 
from  discovering  the  external  pore. 

The  hearts  are  large  and  very  conspicuous  in  longitudinal 
sections.  There  are  valves  where  they  open  into  the  ventral 
vessel,  but  apparently  not  along  their  course.  The  last  pair 
of  them  are.  in  segment  xiii.  The  first  pair,  showing  a 
specially  enlarged  condition,  are  farther  forward  than  is 
usual,  viz.,  in  segment  ix.  Underneath  the  intestine  and 
oesophagus  is  a  vessel  which  receives  blood  from  its  walls 
and  has  the  same  relation  to  it  thus  far  below  that  the  supra- 
intestinal  has  above ;  I  have  not  made  out  its  relations,  if 
any,  to  the  other  longitudinal  trunks ;  it  seems  to  correspond 
to  the  lateral  vessels  of  other  earthworms. 

The  testes  are  two  pairs,  lying  attached  to  the  anterior 
circle  of  segments  x.,  xi. ;  each  is  broader  at  the  base  and 
tapers  towards  its  free  extremity.  Opposite  to  the  testes 
are  the  funnels  of  the  sperm  ducts.  The  two  sperm  ducts 
of  each  side  of  the  body  fuse  early  to  form  a  single  tube, 
which  seemed  to  me  to  be  of  unusual  thinness ;  it  runs  in 
the  somewhat  thick  layer  of  peritoneum  which  covers  the 
ventral  body  wall  towards  the  xviiith  segment.  It  opens 
into  the  atrium  at  some  little  distance  from  the  external 
aperture  of  the  latter.  The  atrium  has  the  tubular  form 
found  in  so  many  Cryptodrilidae;  it  is  also,  as  is  usually 
the  case,  divisible  into  a  glandular  and  a  muscular  section ; 
the  glandular  part  lies  chiefly  in  segments  xviii.  and  xix. 
A  number  of  muscular  strands  are  attached  to  the  integu- 
ment   just    at  the   aperture   of    the    atrium,  which  they 
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doubtless  serve  to  protrude  and  retract.  There  are  no 
penial  setce.  The  atrium  is  lined  throughout  by  a  single 
layer  of  cells,  which  are  taller  and  narrower  away  from  the 
external  pore.  A  thick  layer  of  tissue  of  fibrous  appearance, 
with  nuclei  and  interspersed  blood-vessels,  surrounds  the 
lining  epithelium.  I  do  not  at  present  lay  any  stress  upon 
the. fact  that  the  atrium  is  lined  by  a  single  layer  of  cells 
only.  The  fact  is,  of  course,  very  important  if  it  really 
characterises  the  species,  and  is  not  due  to  immaturity. 

The  racemose  sperm  sacs  hang  from  the  anterior  septa  of 
segments  xi.,  xii  The  ovaries  are  in  xiii. ;  the  oviducts 
open  opposite  to  them  and  on  to  the  exterior  in  segment 
xiv.    There  were  no  egg  sacs. 

There  are  two  pairs  of  spermatothecce,  placed  respectively 
in  segments  viii,  and  ix.  They  are  probably  not  fully 
mature,  though  of  fair  size;  each  is  an  oval  pouch  with 
a  single  cylindrical  diverticulum. 

The  above  description,  necessarily  incomplete  though  it  is 
in  several  particulars,  leads  me  to  place  this  species  in  the 
genus  Pontodrilus.  At  present  this  genus  is  only  known  by 
two  species;  the  type  species  is,  of  course,  Pontodrilus 
littoralis  of  Grube,^  which  is  probably  the  same  as  Perrier's  * 
Pontodrilus  marionis.  More  recently  the  genus  has  been 
shown  to  inhabit  the  New  World  by  Michaelsen  and  by 
myself.  Michaelsen^  described  a  second  species  of  the  genus 
under  the  name  of  Pontodrilus  arenae,  which  species  is 
identical  with  that  called  by  myself  Pontodrilus  bermudensis.^ 
I  am  inclined,  moreover,  to  refer  to  the  same  genus  Giard's 
species  ^  Photodrilus  phosphoreus,  Eosa  *  has  called  attention 
to  the  great  similarity  that  exists  between  the  two  genera ; 

^  Ueber  neue  oder  wenig  bekannten  Anneliden— Arch.  f.  Nat.,  Bd.  xli., 
p.  127. 

^  Etudes  sur  rorganisation  des  Lombriciens  terrestres :  iv.  Organisation 
des  Pontodriliis  (E.  P.)— Arch.  Zool.  Ezp.,  t.  ix.,  p.  176. 

^  Terricolen  der  Berliner  Zoologischen  Sammlung,  ii. — Arch.  f.  Nat.,  1892, 
p.  14. 

*  Abstract  of  some  Investigations  into  the  Structure  of  the  Oligochseta — 
Ann.  Mag.  Nat.  Hist.,  Jan.  1891,  p.  96. 

^  Sur  un  nouveau  genre,  etc. — Compt.  Rend.,  1887. 

*  Sui  Generi  PontodriluSf  Micrascolex,  e  Photodrilus — Boll.  Mus.  Tor., 
V.  iii. 
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they  agree  in  the  form  of  the  atria,  in  the  fact  that  the 
nephridia  do  not  commence  until  the  xiiith  or  xivth  segment, 
in  the  absence  or  rudimentary  condition  of  the  gizzard,  in 
the  absence  of  penial  setae  at  the  male  pore,  which  is  in  both 
upon  the  xviiith  segment,  and  in  a  number  of  minor  points. 

I  believe  that  it  is  necessary  to  add  a  fifth  species  to  the 
four  above  enumerated ;  this  is  GryptodrUus  insvlaris  of  Eosa.^ 

Although  the  species  is  referred  by  Eosa  to  the  genus 
GryptodrUus,  this  is  only  done  provisionally.  As  Eosa  justly 
remarks,  the  genera  of  this  family  require  revision. 

I  place  GryptodrUus  insularis  in  the  genus  PorUodrilus 
for  the  following  reasons : — It  has 

1.  Set«  in  eight  rows. 

2.  No  dorsal  pores. 

3.  Eudimentary  gizzard. 

4.  No  nephridia  until  the  xiiith  segment. 

5.  Tubular  atria,  and  no  penial  setae. 

This  assemblage  of  characters  distinguishes  the  genus 
Pontodrilus  from  any  other  genus ;  it  comes  nearest,  of 
course,  to  the  genus  Megascolides;  but  differs  in  the  fact 
that  the  nephridia  do  not  commence  at  once  (i.e.,  in  the  iind 
or  iiird  segment).  In  the  same  point  it  differs  from  the 
genus  Microscolex,  It  is  true  that  the  difference  may  not 
appear  to  be  a  very  great  one ;  but  it  is,  considering  the  very 
large  number  of  Cryptodrilids,  and  their  similarity  to  each 
other,  a  good  deal  to  have  got  one  character  running  through 
a  number  of  species,  which  also  agree  in  other  particulars. 
The  five  species  may  be  thus  distinguished : — 

Setae  ornamented.  P.  arenae. 

Setae  not  ornamented. 

Gizzard  completely  absent. 

Two  pairs  of  spermatothecae.       P,  hesperidum. 
One  pair  of  spermatothecae.         P.  phosphoreus. 
Gizzard  rudimentary. 

Setae  irregular  behind.  P.  insularis. 

Setae  regular  throughout.  P.  littoralis. 

^  Die  exotischen  Terricolen  des  k.  k.  naturhist.,  etc. — Ann.  k.  k.  nat. 
Hofmus.,  Bd.  vi.,  387. 
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Some  New  Zealand  ENCHYTRiEiDiE. 

I  am  indebted  to  Mr  W.  W.  Smith  for  two  tubes  containing 
Enchytrseids.  The  only  record,  so  far  as  I  am  aware,  of  the 
existence  of  this  family  in  New  Zealand  is  a  mere  notice  by 
myself  contained  in  a  paper  upon  the  development  of  an 
earthworm.  I  am  now  for  the  first  time  able  to  describe 
more  accurately  the  species  which  are  met  with  in  New 
Zealand, — those  forwarded  to  me  by  Mr  Smith  were  sexually 
mature.  One  of  these  species  proves  to  be  new,  and  is 
described  below  as  Fridericia  antardica;  the  other  is  the 
well-known  Henlea  ventriculosa.  The  latter  was  collected 
at  the  edge  of  a  swamp  near  the  Tengawai  river,  South 
Canterbury.  I  have  been  able  to  make  sure  that  it  is  the 
species  mentioned  above,  as  I  have  been  able,  through  the 
kindness  of  Dr  Michaelsen,  to  examine  specimens  identified 
by  him  as  Herdea  ventriculosa.  So  many  writers  have 
dealt  with  the  structure  of  this  Enchytrseid,  including  Dr 
Michaelsen  himself,  that  I  have  not  found  myself  able  to 
add  anything  to  our  knowledge  of  its  anatomy.  I  can 
confirm,  especially  with  regard  to  the  salivary  glands,  Dr 
Michaelsen's  statements.  I  received  a  few  years  since,  through 
the  kindness  of  Mr  Bateson,  examples  of  this  same  worm 
which  he  collected  in  his  expedition  to  the  territory  of  the 
Khirgese  Tartars.   The  species  has  therefore  a  very  wide  range. 

IV.   Fridericia  antarctica. 

Of  this  species  I  have  examined  a  number  of  examples  col- 
lected at  the  edge  of  a  spring  near  Ashburton,  New  Zealand. 

The  colour  of  the  worm  during  life  is  stated  to  have  been  a 
"  pale  pink."  It  is  a  long  thin  Enchytraeid,  consisting  of  46-63 
segments.  The  following  figures  relate  to  three  specimens 
which  I  selected  for  measurement  and  external  description: — 

Length.  Number  of  Segments. 

A.  18  mm.  63 

B.  15  mm.  47 

C.  16  mm.  45 

The  setce  are  4-6  in  each  bundle,  generally  4  or  6,  occa- 
sionally 5.    The  innermost  pair  were,  as  is  usual  with  this 
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genus,  very  much  smaller  than  the  setae  on  either  side  of 
them.  In  the  last  five  or  six  segments  of  the  body  there 
were  only  a  pair  of  setse  to  each  bundle.  As  many  as  six 
setae  in  a  bundle  were  only  found  in  the  anterior  region  of 
the  body  (the  first  twenty  segments  or  so)  in  both  bundles ; 
farther  back  the  number  of  setse  was  almost  constantly  four 
in  the  lateral  bundles,  and  the  innermost  pair  were  not 
markedly  different  in  size  from  the  others  as  they  are 
anteriorly.  The  absolute  size  also,  particularly  as  regards 
thickness,  was  greater  in  the  case  of  the  setae  borne  by  the 
last  few  segments  of  the  body  than  in  the  case  of  those 
borne  by  the  first  few  segments. 

The  clitellum  is  completely  developed  all  round  the  body. 
It  is  not  saddle-shaped.  As  is  generally  the  case  (subject  to 
a  few  exceptions)  in  this  family  of  Oligochaeta,  it  has  one 
set  of  setae  only,  those  belonging  to  the  xiiith  segment. 
The  clitellum  also  includes  a  portion  of  the  xith  segment. 

The  first  dorsal  pore  lies,  as  appears  to  be  invariably  the 
case  with  the  species  of  the  genus  Fridericia,  between  seg- 
ments vii./viii.  The  dorsal  pores  were  sometimes  rendered 
very  conspicuous  by  the  extrusion  of  various  bodies  from 
the  coelom  by  the  effects  of  the  corrosive  sublimate  used  in 
the  preserving  of  the  worms.  These  had  frequently  remained 
half  inside  and  half  outside  the  pore.  In  one  case  a  ripe 
ovum  was  partially  extruded ;  this  fact  is  possibly  of  some 
interest  in  relation  to  oviposition.  There  is  evidently  no 
reason  against  the  possibility  of  the  ova  being  normally 
evacuated  through  the  dorsal  pores.  The  probability  of  this 
being  a  normal  occurrence  is  increased  by  the  fact  that  the 
ova  are  not  always  confined  to  the  xiith  segment,  which 
contains  the  gonad. 

The  salivary  glands  have  a  wide  main  stem,  which  opens 
into  the  oesophagus  a  little  way  behind  the  pharynx.  This 
gives  off  a  few  branches  dorsally  and  ventrally,  one  of 
which  runs  forward.  The  branches  themselves  do  not 
appear  to  undergo  secondary  ramifications.  The  intestine 
commences  in  segment  xiv. 

The  septal  glands  extend  back  as  far  as  the  viith  segment, 
and  commence  in  the  ivth.     The  ante-septal  region  of  the 
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nqphridia  is  nearly  as  large  as  the  post-septal,  and  has  a 
convoluted  duct.  The  duct  leading  to  the  exterior  arises 
near  to  the  septum.  The  dorsal  vessel  arises  from  the 
intestinal  sinus  in  segment  ix. 

The  sperm  duct  funnel  is  about  three  times  as  long  as  it  is 
broad.  The  atrium  does  not  seem  to  differ  from  that  of 
other  species.  It  is  furnished  with  a  few  retractor  muscles. 
The  coiled  sperm  duct  is  supported  by  a  sheet  of  muscular 
and  connective  tissue,  which  runs  from  the  septum  behind 
the  funnel  to  the  atrium  itself. 


Fig.  2. 
A  spermatotheca  in  longitudinal  section.     I,  oesophagus,  into 
which  spermatotheca  opens ;  D,  diverticula ;  Sp,  bundles 
of  spermatozoa. 

The  spermatoihecoB  (Fig.  2)  are  a  single  pair  in  segment. 
The  duct  is  long  and  narrow;  relatively  to  the  minute  lumen 
its  walls  are  thick.  It  opens  into  a  wide,  thin  pouch,  with 
numerous  radially  disposed  outgrowths.     The  junction  of  the 
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narrow  duct  with  the  wide  pouch  is  marked  by  a  hemi- 
spherical elevation,  consisting  of  columnar  cells  increasing 
in  height  towards  the  centre.  In  transverse  section  this 
papilla  appears  perfectly  circular  and  marked  peripherally 
by  a  highly  refracting  band,  which  looks  like  a  layer  of 
chitin;  in  the  centre  it  is  perforated  by  the  minute  duct. 
The  comparatively  spacious  pouch  into  which  the  duct 
opens  communicates  with  seven  radially  disposed  pouches ; 
possibly  it  mi^t  be  considered  more 
accurate  to  say  four,  since  the  appear- 
ance of  a  greater  number  is  produced 
by  a  division  of  some  of  them,  the 
line  of  division  not  coming  so  far 
down  as  the  septa  between  the  four 
primary  pouches.  These  diverticula 
in  no  way  differ  in  minute  structure 
from  the  pouch  whence  they  arise, 
The  pouch  itself  communicates  with 
the  oesopbagua 

Behind  the  male  pores  in  each  of 
the  three  following  segments  is  a 
single  median  structure,  which  seems 
to  be  of  the  nature  of  a  sensory 
papilla.  The  first  of  the  three  is 
situated  just  at  the  end  of  the  clitel- 
lum.  Each  gland  (Fig.  3)  consists  of 
a  cushion-like  mass  of  cells  of  a 
flattened  hemispherical  contour;  it 
lies  immediately  beneath  the  nerve 
cord,  and  seems,  in  fact,  to  be  a 
dilatation  of  the   nerve   cord.     The 

,  lower  part  of  the  sheath  of  the  nerve 
epidermiB  of  body  wall  at  .     ■  .  ■  ,.  „ 

point  where  the  proceasea  COrd    IS     COUtmuous    OVer    the     cells 

of  tbe  cells  of  the  organ  which   form   the  Organ   referred   to. 

bTdywS^NHrtwJiWe^a  ^'^^  ''^^^  °^  ^'^^'^^  "  ^  composed 

of  nerve  cord.  are  large,  pear-shaped,  and  granular; 

towards  the  periphery  they  are  more  coarsely  granular  than 

centrally.   The  cells  are  ten  oi  twelve  times  as  laige  as  those 

in  other  regions  of  the  nerve  cord.    The  processes  of  these 


Fig.  8. 
A  veutrat  sensory  pnpilli 
longitudinal 
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cells  converge  and  perforate  the  longitudinal  layer  of  the 
body  wall ;  arrived  at  the  epidermis,  they  spread  out  into  a 
disc-shaped  area,  contrasting  with  the  surrounding  epidermis. 
This  area  appears  to  be  composed  of  smaller  pear-shaped 
cells,  in  other  respects  like  those  of  the  deeper  lying  organ. 
In  front  of  and  behind  each  of  these  papilla  is  a  nerve  arising 
from  ventral  cord,  and  penetrating  the  body  wall  A  cursory 
glance  at  these  organs  would  undoubtedly  lead  to  the  infer- 
ence that  they  were  glandular  bodies,  serving  perhaps  as 
organs  of  adhesion  during  coitus;  the  prevalence  of  such 
organs  among  the  Oligochaeta  would  support  this  view  of 
their  nature.  Their  relations,  however,  to  the  nerve  cord 
(their  enclosure  within  its  sheath,  and  the  absence  of  any 
breach  between  their  cells  and  those  of  the  nerve  cord)  seem 
to  indicate  that  they  are  specialised  regions  of  the  nerve  cord 
connected  with  integumental  sense  organs.  In  this  case 
they  will  in  all  probability  be  comparable  to  the  "  wing-like 
processes"  which  occur  in  several  places  upon  the  nerve 
cord  of  Pachydrilus  nervosvs,  and  one  or  two  other  species 
of  Pachydrilus.  The  presence  of  these  structures  seems  to 
distinguish  the  present  species  of  Fridericia  from  any  other 
that  has  been  hitherto  described. 


VI.  The  Land  and  Fresh- Water  Crustacea  of  the  District 
around  Edinburgh,  Part  II. — The  Ostracoda  and 
Copepoda.  By  Thomas  Scott,  Esq.,  F.L.S.,  Cor.  Mem. 
Glas.  Geol.  Soc.  and  Nat.  Hist.  Soc.  of  Glasgow. 

(Read  19th  Apnl  1893. ) 

In  a  previous  communication  I  gave  a  short  account  of  the 
land  and  fresh-water  Amphipoda  and  Isopoda  of  the  Edinburgh 
district ;  in  this  paper  I  propose  to  notice  two  of  the  groups 
of  the  Entomostraca,  viz.,  the  Ostracoda  and  Copepoda.  I 
intended  to  have  given  an  account  of  these  groups  during 
the  previous  session  of  the  Eoyal  Physical  Society,  but  want 
of  time  compelled  me,  reluctantly,  to  delay  doing  so  till  a 
more  convenient  season.  One  of  the  chief  difl&culties  in 
dealing  with  the  larger  or  "  higher "  Crustacea  is  to  find  the 
specimens,  but  the  chief  difficulty  with  the  micro-forms — 
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which,  as  a  rule,  are  plentiful  enough — is  rather  the  determina- 
tion of  the  species.  To  critically  examine  thousands  of  these 
minute  organisms  is  a  task  requiring  not  only  patience,  but 
a  considerable  amount  of  time,  because  it  is  often  absolutely 
necessary  to  dissect  the  specimens  in  order  to  determine,  not 
only  specific,  but,  also,  generic  differences.  To  simply  crush 
the  animal  under  a  cover-glass,  and  take  the  risk  of  finding 
one  or  more  of  the  appendages  in  a  favourable  position,  is,  to 
say  the  least  of  it,  a  clumsy  and  unsatisfactory  method.  No 
doubt,  to  dissect,  for  example,  a  Copepod,  perhaps  the 
thirtieth  to  the  fiftieth  of  an  inch  in  length,  limb  from  limb, 
in  consecutive  order,  so  as  to  ascertain  the  exact  relative 
position  of  each  member,  and  thus  be  enabled  to  make  a  correct 
comparison  of  the  one  with  the  other,  requires  some  practice 
and  dexterity,  yet  only  in  this  way  can  a  reliable  knowledge 
of  the  structure  and  relationship  of  the  parts  be  acquired. 
But,  though  the  difficulty  of  such  a  procedure  be  apparently 
great,  it  is  quite  surmountable — my  son,  Mr  Andrew  Scott, 
to  whom  I  am  much  indebted  for  help  of  this  kind  in  pre- 
paring material  for  the  present  paper,  is  often  able  to  prepare 
a  complete  series  of  appendages  from  a  single  Copepod,  viz., 
anterior  and  posterior  antennae,  mandibles,  maxillae,  anterior 
and  posterior  foot-jaws,  and  the  five  pairs  of  thoracic  feet,  and 
this  has  often  permitted  a  satisfactory  discrimination  to  be 
made,  which  would  otherwise  have  been  well-nigh  impossible. 
Next  session  I  hope  to  be  able  to  prepare  an  account  of 
the  Cladocera  of  the  district,  when  I  shall,  probably,  notice 
any  species  belonging  to  the  other  groups  which  may  have 
previously  escaped  observation. 

THE  OSTRACODA. 

I  propose,  in  the  first  place,  to  deal  with  the  Ostracoda  of 
the  area. 

It  will  be  understood  that  the  district  limits  are  the  same 
as  described  in  my  previous  paper,  and  in  Mr  Evans's  memoir 
on  the  Mammalia  in  the  Proceedings  of  the  Royal  Physical 
Society,  published  in  1892. 

At  a  meeting  of  the  Royal  Physical  Society,  held  on  the 
22nd  of  January  1890, 1  had  the  privilege  of  exhibiting  a 
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small  collection  of  Ostracoda,  and  of  drawing  attention  to  a 
few  of  the  more  interesting  species  that  had  been  obtained 
within  the  Edinburgh  district ;  the  aim  of  the  present  com- 
munication is  to  put  on  record  all  the  species — common  as 
well  as  rare — that  are  known  to  occur  within  the  prescribed 
area.  But,  before  proceeding  to  give  an  enumeration  of  the 
species,  it  may  be  desirable  to  offer  a  few  remarks  upon  the 
distribution  of  the  Ostracoda. 

Speaking  generally,  the  Ostracoda  are  to  be  found  almost 
everywhere  where  there  are  pools  of  water.  Some  of  them 
are  more  commonly  found  in  water  of  questionable  purity, 
such  as  may  be  seen  stagnant  in  ditches  and  marshy 
ground,  and  possessing  an  odour  of  a  rather  disagreeable 
kind;  but,  while  that  is  the  case,  I  do  not  remember  having 
ever  observed  Ostracoda  in  water  that  was  largely  mixed 
with  sewage, — the  impurity  of  the  water  in  which  such  species 
are  found  is  usually  the  result  of  the  decay  of  vegetable 
matter  in  the  bottom  or  round  the  sides  of  the  pool,  or  loch. 
It  may  be  also  stated,  as  a  rule,  that  all  the  species  are  more 
or  less  confined  to  still  water,  as  that  of  ponds,  lochs,  canals, 
etc.,  and  are  rarely  obtained  in  running  water.  There  are 
some  curious  and  interesting  problems,  relating  to  the  laws  of 
distribution  of  species,  presented  by  the  Ostracoda — in  one 
locality  a  single  species  may  be  found  in  the  greatest  abund- 
ance to  the  exclusion  of  almost  every  other  form,  while  in 
another  locality,  where  the  conditions  appear  to  be  equally 
favourable,  that  species  may  be  very  scarce  or  entirely 
absent.  To  bring  out  this  more  clearly,  I  may  relate  my 
experience  of  a  single  species,  viz.,  Cypris  incongruens.  In 
Garvel  Park,  Greenock,  previous  to  the  construction  of  the 
James  Watt  Dock,  there  were  some  pools  of  water,  and, 
during  May  1880,  the  weather  being  dry  and  warm,  one  of 
these  pools  dried  up.  There  had  been  a  good  deal  of  con- 
ferva in  the  pool,  and  this,  when  the  water  disappeared, 
formed  a  substance,  almost  like  felt,  covering  the  bottom. 
On  removing  some  of  this  felt-like  material,  Cypris  incon- 
gruens was  observed  in  myriads,  and,  so  far  as  I  remember, 
was  the  only  Ostracod  present.  During  the  autumn  of  1888 
I  happened  to  be  several  times  in  the  neighbourhood  of 
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Portobello,  and  visited  the  brickfield  at  the  west  end  of  the 
town ;  in  one  or  two  of  the  pools  in  the  disused  part  of  the 
brickfield,  the  same  species  was  in  great  abundance,  to  the 
exclusion  of  almost  every  other  form.  During  September 
1890, 1  made  an  examination  of  some  shallow  pools  of  water 
on  May  Island,  when  Gypris  incongruens  was  observed  to  be 
moderately  common,  and  this  was  the  only  fresh-water 
Ostracod  I  found  on  the  island.  I  have  now  to  notice  a 
still  more  curious  fact  relating  to  the  distribution  of  this 
species.  In  September  1887,  my  son,  Mr  Andrew  Scott, 
who  was,  at  that  time,  assistant  chemist  in  the  laboratory  of 
the  Baker  Street  Sugar  Eefinery,  Greenock,  belonging  to 
Messrs  Alexander  Scott  &  Sons, — wrote  me  as  follows: — 
"  I  was  up  at  one  of  the  tanks  on  the  roof  of  the  sugar-house, 
and  observed  that  the  bottom  was  quite  yellow.  On  closer 
examination  the  yellow  substance  turned  out  to  be  Ostra- 
coda — chiefly  Gypris  incongruens;  there  is  also  a  Gandona, 
I  think  "  (this  was  Gandona  Candida),  "  The  tank  was  being 
cleaned  out,  so  I  took  some  of  the  mud,  etc.,  for  preservation. 
Now  the  curious  thing  is,  how  did  the  Ostracods  get  into  the 
tank,  seeing  that  any  water  that  gathers  is  rain  water,  and 
the  tank  is  cleaned  out  once  a  year  ? " 

Being  desirous  for  further  information  about  this  matter, 
I  wrote  to  the  manager  of  the  sugar-house,  Mr  Alexander 
S.  MacLean  (whom  I  have  the  privilege  of  counting  as  one  of 
my  friends),  drawing  his  attention  to  the  subject,  and  asking 
if  he  knew  of  any  means  by  which  the  Ostracods  could  have 
been  introduced;  and  on  21st  January  1888,  he  sent  me  the 
following  interesting  note : — "  Now  as  to  the  Ostracods,  the 
tanks  referred  to  consist  of  a  set  of  three,  measuring  40  feet 
by  16  feet  by  4  feet  6  inches  deep,  they  are  formed  of  cast- 
iron  plates,  and  stand  about  100  feet  above  the  ground.  One 
is  covered  with  yellow  pine  boards,  the  other  two  are  un- 
covered. They  were  wont  to  be  supplied  with  water  from 
Loch  Thorn,  but  the  supply  was  shut  off  at  the  meter  inlet 
four  years  ago  when  the  tanks  ceased  to  be  used.  Eain  water 
collects  in  the  two  uncovered  tanks,  and  that  is  the  only 
water  that  has  entered  them  since  the  Loch  Thom  water  was 
shut  off.  I  know,  therefore,  of  no  way  by  which  these  little 
animals  could  get  in  except  by  adhering  to  the  claws  of 


Land  and  Fresk-  Water  Crustacea  around  Edinburgh,    49 

birds.  And  that  this  is  probably  the  true  means,  appears 
from  the  fact  that,  the  char-house  being  idle,  birds  have  all 
freedom  to  alight  undisturbed  in  and  about  the  tanks.  I 
have  frequently  seen  starlings,  wagtails,  and  house-sparrows, 
and  sometimes  a  robin  redbreast,  sitting  on  the  sides  of  the 
tanks."  Such  is  Mr  MacLean's  account  of  this  interesting 
example  of  the  apparently  erratic  distribution  of  these 
Ostracods. 

In  case  it  may  be  thought  that  the  Ostracods  were 
descended  from  those  that  may  have  been  introduced  before 
the  supply  of  the  Loch  Thom  water  was  shut  off,  I  should, 
perhaps,  add  this  further  explanation.  The  only  water  that 
could  get  into  the  tanks,  during  the  lengthened  period  they 
were  not  in  use,  was,  as  stated  by  my  correspondent,  supplied 
from  the  clouds,  and,  though  that  supply  is  sometimes  con- 
siderable, it  was  seldom  allowed  to  collect  in  any  quantity. 
The  uncovered  tanks  were  separated  from  each  other  by  a 
partition  formed  of  iron  plates;  one  of  the  tanks  had  an 
outlet  pipe  flush  with  the  bottom,  so  that  when  necessary  all 
the  water  from  that  tank  could  be  run  off;  the  second  tank 
communicated  with  the  first  by  a  round  hole  through  the 
iron  partition,  at  about  three  or  four  inches  from  the  bottom. 
In  the  one  tank,  therefore,  all  the  water  drained  off  as  it  fell, 
while,  in  the  other,  not  more  than  a  depth  of  three  or  four 
inches  could  collect,  unless  the  hole  in  the  iron  partition 
was  closed,  which  was  rarely  done.  Being  continually 
exposed  to  the  sun  and  air,  both  tanks  were  consequently 
dry  during  a  considerable  part  of  the  summer,  unless  the 
season  were  unusually  wet.  Mud,  consisting  of  dust,  blown 
by  the  wind,  and  of  carbonaceous  matter  from  the  chimneys, 
collected  in  the  bottoms  of  the  tanks,  but  it  was  never  allowed 
to  accumulate,  though  the  tanks  were  not  in  use ;  as  a  matter 
of  fact,  the  tanks  had  been  cleaned  out,  at  least,  twice  since 
the  time  when  the  Loch  Thom  water  was  shut  off,  and  before 
Ostracods  were  discovered.  When  the  tanks  were  cleaned, 
the  rust  was  carefully  chipped  or  scraped  off  the  cast-iron 
sides,  which  were  then  coated  with  tar,  and  the  bottoms  were 
swept  with  a  brush;  it  is,  therefore,  hardly  possible  that 
the  Ostracods  observed  could  have  been  descendants  from 
any  that  may  have  been  introduced  with.  t\\^  l^^dcv  T!.\nss«5l 
VOL.  xn.  T> 
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water;  and,  moreover,  I  do  not  remember  having  ever 
obtained  Cypris  incongruens  in  Loch  Thorn. 

It  has,  also,  to  be  kept  in  mind  that  Ostracoda  die  very 
soon  if  exposed  to  the  air,  though  they  can  survive  a  few 
days  when  enclosed  in  damp  mud  or  vegetable  matter.  The 
eggs  of  Entomostraca  possess  much  greater  vitality  than  the 
adult  animals,  and  may,  after  a  considerable  lapse  of  time,  be 
revived,  as  has  been  demonstrated  by  Professor  G.  0.  Sfirs, 
who  has  raised  Entomostraca  from  dried  Australian  mud ;  but 
the  case  I  have  described  is  diflFerent,  in  that  the  tank  was 
cleaned  out  with  a  brush,  so  that,  practically,  no  mud  was  left 
to  form  a  protection,  for  either  adults  or  eggs,  from  the 
scorching  rays  of  the  summer's  sun,  yet  nevertheless,  here 
was  a  species  of  Ostracod  in  such  immense  numbers  as  to 
impart  a  yellow  colour  to  the  bottom  of  the  tank. 

Cypris  incongrttem,  though  thus  abundant  and  occurring 
in  such  out-of-the-way  places,  is  yet  by  no  means  so 
ubiquitous  as  such  examples  would  seem  to  imply.  It  is 
no  uncommon  experience  to  seek  for  it  in  vain  where  all 
the  conditions  favourable  to  its  existence  appear  to  be 
present.  But  this  Ostracod  is  not  only  seemingly  capricious 
in  its  selection  of  a  habitat,  it  is  also  capable  of  living 
under  very  varied  conditions,  both  as  regards  the  temperature 
and  the  purity  of  the  water.  Mr  David  Eobertson,  the  veteran 
Scottish  naturalist,  obtained  it,manyyears  ago,  in  a  mill  cooling- 
pond  at  Paisley.  "Where  the  water  issued  into  the  pond,  the 
temperature  was  90"  Fahr.,  and  the  surface  water  80°  Fahr. ; 
the  Ostracods  were  found  in  the  mud  farthest  from  the  heat." 
On  the  other  hand,  my  son  obtained  the  same  species  at 
Greenock,  in  a  ditch  where  there  was  very  little  water,  and 
what  there  was  of  it,  covered  with  a  coating  of  ice.  It  may 
also  be  found  in  brackish,  as  well  as  in  clean,  water,  and  in 
water  so  impure,  from  decomposing  vegetable  matter,  as  to 
be  offensive  both  to  sight  and  to  smell. 

It  will  not  be  understood,  though  I  have  thus  tried  to 
illustrate  the  vagrant  distribution  of  a  particular  species, 
that  such  a  distribution  is  exceptional,  or  confined  to  that 
species.  It  may  be  observed,  more  or  less,  in  many  other 
species  belonging  to  the  group.  It  is  this  kind  of  dis- 
tribution  that  makes  the  study  of  these  minute  organisms 
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more  interesting,  because  rare  forms  turn  up  in  such  unlikely 
and  exceptional  localities,  that  the  expectation  is  kept 
always,  more  or  less,  active  and  on  the  alert. 

The  Ostracoda,  which  may  thus  form  a  suitable  subject 
for  a  leisure-time  study,  are  not  only  of  interest  to  the  natu- 
ralist, but  are  also  of  value  from  a  merely  utilitarian  point 
of  view,  seeing  that  fish  are  not  indiflTerent  to  them  as  an 
article  of  food;  hence,  it  is  the  experience  of  the  student 
that  limited  localities  frequented  by  the  trout  and  the 
stickleback  are  not,  commonly,  the  best  hunting-grounds  for 
Ostracoda.  Another  point  worth  noticing  is  the  dissimilarity 
of  species  between  the  east  and  the  west  sides  of  Scotland. 
Though  a  considerable  amount  of  attention  has  been  devoted 
to  the  Ostracoda  for  many  years,  the  difference  in  this 
respect  remains  fairly  constant.  No  doubt,  the  difference 
has  varied  during  the  course  of  these  years, — species  that 
appeared  to  be  confined  to  one  side  have  been  discovered  on 
the  other ;  but,  while  there  was  this  tendency  to  equalisa- 
tion, the  research  which  led  to  it  also  brought  to  light  other 
forms,  and  these,  being,  for  the  present,  at  least,  apparently 
confined  to  the  east  or  the  west  sides,  cause  the  difference 
still  to  remain.  The  species  that  are  at  present  apparently 
confined  to  the  east  or  the  west  of  Scotland  are  few  in 
number,  and  may  be  best  shown  in  tabulated  form,  thus : 

Table  I. 


Species  found  on  the  east  side  of 
Scotland,  but  not  hitherto  on 
the  west  side. 


Oypris  pubera,  0.  F,  Miiller. 
Erpetocypris    molacea,     Brady    and 
Norman. 


Species  found  on  the  west  side  of 
Scotland,  but  not  hitherto  on 
the  east  side. 


Scottia  hroioniana  ^  (T.  R.  Jones). 
Erpetocypris   rohertsoni,   Brady   and 

Norman. 
Cypridopsis     Tiewtonii     Brady     and 

Robertson. 
Oypridopsis    variegataj    Brady    and 

Norman. 
Darwinula   stevensonif^    Brady   and 

Robertson. 

^  Scottia  brotimiana  has  been  obtained  common  in  a  post-Tertiary  deposit  at 
Elie  in  Fifeshire  (see  Proc.  Roy.  Phys.  Soc.  Edin,,  voL  x.,  p.  334),  and 
Darwinula  stevensoni  from  a  somewhat  similar  deposit  at  the  Meadows, 
Edinburgh  {see  Proc.  Roy.  Phys.  Soc.  Edin. ,  vol.  z. ,  p.  141V 


52 


Proceedings  of  the  Royal  Physiml  Society. 


The  following  table,  by  showing  what  species  are  found 
in  Scotland,  but  not  in  England,  and  vice  versd,  may  also 
be  of  interest. 

Table  II. 


Species  found  in  Scotland,  but  not 
hitherto  known  j;o  occur  in 
England. 

Scottia  hrovmicma  ^  (T.  K.  Jones). 
Erpetocypris   rohertsoniy   Brady    and 

Norman. 

Cyproisjlava  (Zaddach). 

Candona  euplectella,  Robertson. 


Species  found  in  England,  but  not 
hitherto  known  to  occur  in 
Scotland. 


Oypria  Joanna  (Baird). 
Cfypris  ellipticaf  Baird. 
Oypriscarribricaf  Brady  and  Robertson. 
Cypris  orTUxta^  0.  F.  Miiller. 
Cypris  clavaia,  Baird. 
Cypris  trigonella,  Brady. 
Erpetocypris  serrata^  Norman. 
Metaqfpris  cordata,  Brady  and  Robert- 
son. 
Idmnicythere  monstrifica  (Norman). 


Table  III.  shows  the  species  found  both  in  England  and 
Scotland,  but  not  in  Ireland,  and  those  peculiar  to  Ireland 
only. 

Table  III. 


Species  found  in  both  England  and 
Scotland,  but  not  hitherto  in 
Ireland. 


Species  hitherto  only  found  in  Ire- 
land. 


Cypris  hispinosa,  Lucas. 

Candona  elongata,  Brady  and  Norman. 


Cyclocypris  globosa  (G.  0.  Sars). 
Cypris  ohliqua^  Brady. 
Erpetocypris  strigata  (0.  F.  Miiller). 
Erpetocypris   tumefactaj    Brady    and 

Robertson. 
Erpetocypris    olivacea,     Brady    and 

Norman. 
Cypridopsis     newtoni^     Brady     and 

Robertson, 
Candona  rostrata,  Brady  and  Norman. 
Candona  acuminata  (Fischer). 
Ilyocypris  gihha  (Ramdohr). 
Lymnicythere  inopinata  (Baird). 

Though  only  two  species  are  peculiar  to  the  fresh-water 
Ostracod  fauna  of  Ireland,  they  are  both  of  special  interest. 

^  Scottia  hrowniana  is  found  as  a  post-Tertiary  fossil  in  several  places  in  the 
south  of  England. 
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The  first,  Cypris  bispinosa,  is  one  of  the  finest  of  the 
British  species,  and  the  only  other  two  places  where  it  has 
been  observed  are  the  island  of  Guernsey  and  Egypt ;  while 
the  second,  Candona  elongata,  has  been  obtained  nowhere 
else, — ^its  Irish  habitat  being  Lough  Neagh. 

Local  Lists  of  Species. 

The  following  lists  of  species  are  intended  to  exhibit  how 
the  Ostracoda  vary  in  number  and  kinds  in  different  localities 
in  the  district,  and;  also,  to  show  that,  while  some  forms  are 
more  or  less  common  to  all  the  localities,  others  are  restricted 
to  one  or  to  only  a  few  places.  The  lists  may  also  be  of  use 
to  collectors,  by  indicating  where  the  rarer  species  may  be 
obtained,  and  where  the  richest  gatherings  have  been  made. 
A  few  of  the  species  mentioned  in  this  paper  are  more 
frequently  obtained  in  brackish  than  in  purely  fresh  water, 
but  they  are  included  because  of  their  close  relationship 
with  true  fresh-water  species.  The  true  fresh- water  and  the 
true  marine  species  merge  together  in  these  brackish-water 
forms,  and  any  boundary  line  that  may  be  drawn  between 
the  two  is  at  best  more  or  less  arbitrary. 

As  Duddingston  Loch  is  in  our  immediate  vicinity,  and 
has,  so  far,  yielded  a  greater  number  of  species  than 
any  other  locality  within  the  district,  it  may  be  better 
first  to  give  a  list  of  the  Ostracoda  that  have  been  obtained 
in  this  loch. 

Ostracoda  obtained  in  Duddingston  Loch,  near  Edin- 
burgh. 

Cypria  ophthalmica  (Jurine).  Cypridopsis  vidua  (0.  F.  Miiller). 

Cypria  Icevis  (0.  F.  Miiller).  Cypridopsis  villosa  (Jurine). 

Cypria  serena  (Koch).  Potamocypris  fulva^  Brady. 

Cypris  fv,s(Mta  {ixnmo),  Cj^prois  ^ixi  (Zaddach). 

Cypris  puhera,  0.  F.  Miiller.  Candorut  ccmdida  (0.  F.  Miiller). 

Cypris  virens  (Jurine).  Candona  lactea,  Baird. 

Cypris  reticulata^  Zaddach.  Candona  pubescens  (Koch). 

Erpetocypris  reptans  (Baird).  Candona  rostral,  Brady  and  Norman. 

Srpetocypris  strigata  (0.  F.  Miiller).  Candona  fabceformis  (Fischer). 

Erpetocypris  tumefacta  (Brady  and  Ilyocypris  gibba  (Ramdohr). 

Robertson).  Limnicytherc  inopinata  (Baird). 
Erpetocypris    oUvaceaf    Brady  and 

Norman. 
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Ostracoda  obtained  in  pools  at  Luffness  Links,  near 
Aberlady.  These  pools  have  been  long  known  to  the 
botanist  if  not  to  the  zoologist,  and  there  can  be  no  doubt 
that  they  harbour  a  micro-fauna  fully  as  interesting  as 
their  flora.  The  following  species  were  collected  in  Septem- 
ber 1889  :— 

Cypria  opTUhalmica  (Jurine).  Notodrmnas  monacha  (0.  F.  Mliller). 

Cypria  loems  (0.  F.  Miiller).  Candona  Candida  (0.  F.  Miiller). 

Cypris fuscata  (Jurine).  Candona  pubescens  (Eoch). 

Cypris  virens  (Jurine).  Candona  kingslei%  Brady  and  Robert- 

ErpetocypHs  reptans  (Baird).  son. 

Erpetocypris  tumefacta  (Brady  and      Candona  fdbceformis  (Fischer). 

Robertson).  Ilyocypris  gibba  (Ramdolir). 
Cypridopsis  villosa  (Jurine). 

Threipmuir  Eeservoir,  two  to  three  miles  south  of 
Balerno,  is  formed  in  one  of  the  valleys  of  the  Pentlands ; 
the  surrounding  scenery  has  a  rather  bleak  and  barren 
appearance,  especially  towards  the  Pentlands.  The  reservoir 
is  of  considerable  extent,  and  to  make  a  careful  examination 
of  it  would  require  the  use  of  a  boat,  so  that  a  tow-net  and 
dredge  could  be  used.  If  that  were  done  it  is  quite 
possible  that  some  interesting  Entomostraca  might  be 
captured.  I  have  only  been  able  to  make  an  examination 
of  the  sides  of  the  reservoir  with  a  hand-net,  and  the  follow- 
ing were  the  Ostracoda  obtained : — 

Cypria  ophthalmica  (Jurine).  Candona  Candida  (0.  F.  Miiller). 

Cypria  serena  (Koch).  Candona  kingsleiiy  Brady  and  Robert - 
Cpyris  fuscata  (Jurine).  son. 

Erpetocypris  tumefacta  (Brady  and  Candona  acuminata  (Fischer). 

Robertson).  Candona  sp. 
Cypridopsis  vidua  (0.  F.  Muller). 

It  sometimes  happens  that  the  ditches  by  which  the 
surface  water  drains  ofif  into  a  loch  or  pond  harbours  a 
richer  micro-fauna  than  the  loch  or  pond  to  which  they 
are  tributaries.  This  was  my  experience  at  Harelaw 
Dam,  which  was  visited  about  the  same  time  as  Threipmuir. 
The  dam  itself  yielded  very  little  in  the  way  of  Ostracoda, 
but  in  a  ditch  that  for  a  considerable  distance  runs  parallel 
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with  the  dam,  I  found  the  following  species  of  Ostracoda, 
and  one  or  two  rare  things  belonging  to  another  group : — 

Cypria  ophihalmica  (Jurine).  Cypridopsis  villosa  (Jurine). 

Cypria  serena  (Koch).  Candona  Candida  (0.  F.  MiiUer). 

Erpetocypris  reptans  (Baird).  Candona  kingsleii,  Brady  and  Robert- 
Erpetocypris  tvmufacta  (Brady  and  son. 

Robertson).  Candona  acuminata  (Fischer). 

Cypridopsis  vidtia  (0.  F.  Miiller).  Ilyocypris  gibba  (Ramdohr). 

In  company  with  an  old  friend — Mr  Thomas  Struthers — 
who  is  thoroughly  familiar  with  the  district  around  Edin- 
burgh, I  examined  some  pools  near  Gorebridge  in  December 
1889,  and  obtained  the  following  species : — 

Cypria  ophihalmica  (Jurine).  Candona  Candida  (0.  F.  Miiller). 

Erpetocypris  tumefacta  (Brady  and  Caiidona  pubescens  (Koch). 

Robertson).  Candona  kingsleii,  Brady  and  Robert- 
Potamocyprisfulvaj  Brady.  son. 

At  Seafield,  near  Dunbar,  there  is  an  old  disused  brick- 
field in  which  are  several  pools  of  water.  The  brickfield  is 
close  to  the  sea-shore,  so  that  during  high  tides  the  sea  flows 
into  the  pools  and  causes  the  water  to  become  brackish.  The 
little  shrimp-like  Crustaceans,  Mysis  vulgaris  and  Palcerrumetes 
varians,  frequent  some  of  the  pools.  Being  desirous  to  learn 
about  the  Ostracod  fauna  of  these  pools,  I  got  my  friend 
Mr  Jamieson,  Assistant  Naturalist  to  the  Fishery  Board,  to 
collect  some  material  and  send  it  to  me.  I  also,  in  company 
with  him,  made  a  personal  examination  of  the  pools.  The 
following  species  of  Ostracoda  were  obtained : — 

Gypris  prasina^  Fischer.  Candona  Candida  (0.  F.  Miiller). 

Erpetocypris  tumefacta  (Brady  and  Candona  pubescens  (Koch). 

Robertson).  Ilyocypris  gibba  (Ramdohr). 

Cypridopsis  aciileataf  Lilljeborg.  Cytheridea  torosa  (Jones). 
Potamxxypris  fulva,  Brady. 

The  brackish- water  pools  at  the  mouth  of  the  Cocklemill 
Burn,  near  Largo,  Fifeshire,  were  examined,  and  yielded  the 
following  species : — 

Cypria  ophihalmica  (Jurine).  Candona  lacteal  Baird. 

Oypris  (?)  virens  (Jurine).  Cytheridea  torosa  (Jones). 

Potamocypris  fvilva^  Brady. 

Along  with  the  species  enumerated  from  these  two  brackish- 
water  localities,  there  were  several  others  more  nearly  allied 
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to  the  marine  than  the  fresh- water  forms,  which,  though  not 
entered  in  the  regular  lists,  may  be  mentioned  to  show  how 
the  so-called  marine  and  fresh -water  species  sometimes 
mingle  together.  The  following  are  the  species  referred  to: — 
Gythere  lutea,  Mtiller,  Gythere  pellucida,  Baird,  Gythere  villosa 
(G.  0.  Sars),  Gythere  albomacuta,  Baird,  and  Gytherura  gibha, 
Miiller.  These  were  not  dead  shell,  but  were  living  in  the 
pools  along  with  the  others.  There  were  also  some  Foramini- 
fera,  as  Miliolina  fusca,  lAtuola  canariensis,  etc.,  associated 
with  these  Ostracoda. 

Eaith  Lake,  near  Kirkcaldy,  is  an  artificial  lake,  formed 
during  last  century.  It  is  situated  within  the  pleasure- 
grounds  of  the  Eaith  estate,  the  property  of  Mr  Munro- 
Ferguson,  M.P.,  and  is  private.  Permission  to  visit  the  loch 
may  be  obtained  by  applying  to  Mr  Prentiss,  the  factor  on 
the  estate.  This  little  lake  harbours  an  abundant  Crustacean 
fauna,  especially  Ostracoda  and  Cladocera.  The  loch  is  said 
to  be  25  feet  deep  in  some  places,  and  to  cover  not  less  than 
21  acres.  The  following  are  the  species  of  Ostracoda  obtained 
in  Eaith  Lake  in  August  1890 : — 

Oypria  opTUhalmica  (Jurine).  Candona  caivdida  (0.  F.  Miiller). 

Cypria  serena  (Koch).  CaiidoTva  lacteat  Baird. 

Erpctocypris  reptans  (Baird).  Candona  rostrata,  Brady  and  Norman. 

Oypridopsis  vidiia  (0.  F.  Miiller).  Candona  fahceformis  (Fischer). 

Cypridopsis  villosa  (Jurine).  Eyocypris  gihha  (Ramdohr), 

Potamocypris  fulva^  Brady.  lAmnicythere  inopinata  (Baird). 
Notodroinas  monacha  (0.  F.  Mtiller). 

LiNDORES  Loch,  near  Newburgh,  Fifeshire.  Whether  this 
little  loch,  which  is  situated  in  a  district  profoundly  interesting 
to  the  student  of  old-world  history,  be  to  the  zoologist  or 
botanist  a  "  happy  hunting-ground  "  or  not,  it  is  certainly  well 
known  to,  and  much  frequented,  during  the  proper  season, 
by  the  fraternity  of  the  "  roaring  game."  Often  on  the  ice- 
bound surface  of  this  loch  the  fate — not  of  kingdoms  certainly 
but  what  is  nearly  of  equal  importance  to  those  engaged  in 
the  contest — of  the  "  clubs  "  of  Fifeshire  and  of  Perthshire, 
and  sometimes  of  other  shires  as  well,  is  decided  for  the  year. 
It  is  easy  for  the  onlooker  to  see  by  the  gestures  and  ejacula- 
tions of  the  combatants  that  momentous  issues  are  at  stake. 
It  is  no  wonder,  then,  that  the  humble  seeker  after  Ostracods 
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and  Copepods  should  desire  to  find  out  if  there  was  anything 
of  special  interest  to  him  in  or  about  this  famous  loch.  The 
following  species  rewarded  my  examination  of  it  in  July 
1886.     I  have  not  been  there  since. 

Cypria  exculpta  (S.  Fischer).  Cypridopsis  vidua  (0.  F.  Miiller). 

Cypria  ophthalmica  (Jurine).  Candoiia  lacteal  Baird. 

Cypria  IcBvis  {0,  F.  Miiller).  Ca^w^Tiaros^rato,  Brady  and  Robertson. 

Erpetocypris  reptans  (Baird).  Limnicythere  inopiriata  (Baird). 

The  next  list  is  that  of  the  Ostracoda  obtained  in  Loch 
Leven,  Kinross-shire,  in  June  1890.  (For  a  description  of 
this  loch  see  the  Ninth  Annual  Report  of  the  Fishery  Board 
for  Scotland,  1891.) 


Candona  Candida  (0.  F.  Miiller). 
Candoiia  lacUa,  Baird. 
Candonakingsleiif  Brady  and  Robertson. 
Caiidona  pubescens  (Koch). 
Ilyocypris  gibha  (Ramdohr). 
Cytheridea  lacustris  (G.  0.  Sars). 
Limnicythere  sandi-patricif  Brady  and 

Robertson. 
LimnicytJiere  inopinata  (Baird). 


Cypria  exculpta  (Fischer). 
Cypria  ophthalmica  (Jurine). 
Cypria  sereria  (Koch). 
Erpetocypris  reptans  (Baird). 
Erpetocypris  strigata  (0.  F.  MiiUer). 
Erpetocypris  tume/acta  (Brady  and 

Robertson). 
Cypridopsis  vidua  (0.  F.  Miiller). 
Cypridopsis  villosa  (Jurine). 
Potamocypris  fulvaj  Brady. 

On  the  18th  of  September  1890, 1  visited  Lochgelly  Loch, 
Fifeshire,  but,  from  want  of  time,  was  able  to  examine  only  a 
small  part  of  it.  The  gathering  then  made  was,  however, 
rich  in  micro-crustacea,  and  showed  that  a  thorough  ex- 
amination would,  doubtless,  have  yielded  satisfactory  results. 
Nineteen  species  of  Ostracoda  were  obtained  at  this  time,  as 
follows :— 


Cypria  exculpta  (S.  Fischer). 
Cypria  ophthalmica  (Jurine). 
Cypria  Icevis  (0.  F.  Miiller). 
Cypris  pubera,  0.  F.  Miiller. 
Cypris  ohliqua,  Brady. 
Erpetocypris  reptans  (Baird). 
Cypridopsis  vidua  (0.  F.  Miiller). 
Cypridopsis  villosa  (Jurine). 
Potamocypris  fulva,  Brady. 
Notodromas  mon^acha  (0.  F.  Miiller). 

KiLCONQUHAR  LocH,  in  the  vicinity  of  Elie,  Fifeshire,  is  a 
fine  sheet  of  water.  The  sides  are  overgrown  with  vegetation, 
and  appear  to  be  a  good  hunting-ground  for  Entomostraca ; 


Candoiia  Candida  (0.  F.  Miiller). 
Candona  lactea,  Baird. 
CandoTia  pubescois  (Koch). 
Candonakingsleiij  Brady  and  Robertson. 
Candorw,  fahoeformis  (Fischer). 
Candona  hyalina,  Brady  and  Robertson. 
Candona  ambigua,  Scott. 
Ilyocypris  gibha  (Ramdohr). 
Limnicythere  inopinaia  (Baird). 
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but  no  visitors  are  allowed  near  it,  except  on  the  north  side, 
near  the  village  of  Kilconquhar.  I  visited  the  loch  during 
September  1890,  and  obtained  a  fairly  satisfactory  gathering. 
The  following  Ostracoda  were  got : — 


Cypria  opTUhalmica  (Jurine). 
Cypria  Icevis  (0.  F.  Miiller). 
Cypris  puheraf  0.  F.  Miiller. 
Cypris  virens  (Jurine). 
Erpetocypris  reptans  (Baird). 
Erpdocypris  tumefada  (Brady  and 

Robertson). 
Gypridopsis  vidua  (0.  F.  Miiller). 


Oypridqpsis  villosa  (Jurine). 
Potamocypris  fulva,  Brady. 
Candona  Candida  (0.  F.  Muller). 
Candona  lacteai  Baird. 
CandonaMngsleiij  Brady  and  Robertson . 
Candona  fabce/ormis  (Fischer). 
Ilyocypris  gibba  (Ramdohr). 
LimnicytJiere  inopinata  (Baird). 


KmGHORN  Loch,  which  is  reached  from  Burntisland  by 
the  road  that  passes  the  "  Oil  Works,"  is  close  by  the  road- 
side and  readily  accessible.  On  the  west  side  the  ground  is 
marshy,  and  harbours  a  few  interesting  species.  Large  and 
fine  specimens  of  Cypris  pubera  were  obtained  at  the  time 
when  I,  along  with  my  good  friend  Mr  Bennie,  visited  the 
loch  in  September  1889.  The  following  were  the  species 
gathered  at  that  time : — 


Cypria  ophthalmica  (Jurine). 
Cypria  Icevis  (0.  F.  Miiller). 
Cypris  pubera,  0.  F.  Miiller. 
Erpetocypris  reptans  (Baird). 
Erpetocypris    olivacea,    Brady  and 
Norman. 


Potamocypris  fulva,  Brady. 
Candona  Candida  (0.  F.  Miiller). 
Candona  lactea^  Baird. 
CaThdona  pubescens  (Koch). 
Ilyocypris  gibba  (Ramdohr). 


The  Black  Loch,  near  Loch  Glow,  among  the  Cleish  Hills, 
in  the  west  of  Fifeshire,  was  visited  on  the  14th  September 
1889,  and  yielded  a  few  rare  species.  There  are  four  little  lochs 
here,  in  hollows  among  the  hills,  and  they  all  appear  to  form 
suitable  haunts  for  Entomostraca  and  other  microscopic  life. 
The  following  species  were  obtained  in  the  Black  Loch : — 


Cypria  ophthalmica  (Jurine). 
Cypria  Icevis  (0.  F.  Miiller). 
Cyclocypris  globosa  (6.  0,  Sars). 
Erpetocypris  stiHgata  (0.  F.  MUller). 
Erpetocypris  tumefacta,  Brady  and 

Robertson. 
Erpetocypris   olivacca,    Brady  and 

Norman. 
Erpetocypris  sp. 


Gypridopsis  vidua  (0.  F.  Miiller). 
Gypridopsis  villosa  (Jurine). 
Potamocypris  fulva,  Brady. 
Candona  Candida  (0.  F.  Miiller). 
Candona  rostrata,  Brady  and  Norman. 
Candonakingsleii,  Brady  and  Robertson. 
Ilyocypris  gibba  (Ramdohr). 
Idmnicythere  inopincUa  (Baird). 
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Classified  List  of  Ostracoda  obtained  in  the 

DlSTJlICT  AROUND   EDINBURGH. 

The  following  classified  list  includes  all  the  genera  and 
species  known  to  occur  in  the  district,  and  they  are  all 
represented  in  my  collection.  In  order  to  make  the  list 
useful  to  those  who  may  not  possess  the  more  recent 
literature  on  the  Ostracoda,  I  have  added  a  few  synonyms ; 
and  for  further  information  would  refer  the  reader  to  the 
"  Monograph  of  the  Marine  and  Fresh-Water  Ostracoda  of 
the  North  Atlantic  and  of  North- Western  Europe,"  Section  I., 
"  Podocopa,"  by  Professor  G.  S.  Brady  and  the  Eev.  Canon 
Norman. 

Family    CYPRiDiDiE. 

This  family  includes  all  but  a  few  of  the  fresh-water 
species. 

Genus  Cypria,  Zenker  (1854). 
Cypria  exculpta  (S.  Fischer,  1854). 

1868.  Cypris  striolata^  Brady,  Mon.  Brit.  Ostrac,  p.  372,  pi.  xxiv., 

figs.  6-10. 
1880.  Cypris  granulatay  Robertson,  Fresh  and  Brackish  Water  Ostrac. 

of  Clydesdale,  p.  18  (young). 
1889.  Cypria  exculpta^  Brady  and  Norman,  Mon.  Ostrac.  N.  Atlantic 

and  N.-W.  Europe,  p.  68,  pi.  xi.,  figs.  1-4. 

Habitat — Loch  Leven, Kinross-shire;  Lindores  Loch,  Loch- 
gelly  Loch,  Lurg  Loch,  and  Loch  Dow,  Fifeshire.    Frequent. 

Cypria  ophthalmica  (Jurine,  1820). 

1835.  Cypris  compressa^  Baird,  Trans.  Berw.  Nat.  Club,  vol.  i.,  p.  100, 

pi.  iii.,  fig.  16. 
1868.  Cypris  compressat  Brady,  op,  cit.,  p.  372,  pi.  xxiv.,  figs.  1-5  ; 

pi.  xxxvi.,  fig.  6. 
1875.  Cypris  compressa,  Brady,  Crosskey,  and  Robertson,  Post-Tert. 

Entom.,  p.  127,  pi.  i.,  figs.  5,  6. 
1889.  Cypria  opMhalmicat  Brady  and  Norman,  op.  cit.j  p.  691,  pL  xi., 

figs.  5-9. 

HaUtat — Common  throughout  the  district 
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Gypria  Imvis  (0.  F.  Miiller,  X785). 

1820.  MonocvZibs  ounm,  Jurine,  Hist,  de  Monocles,  p.  179,  pi.  xix., 

figs.  18,  19. 
1835.  Cypris  minuta,  Baird,  Brit.  Entom.,  p.  165,  pi.  xviii.,  figs.  7,  8. 
1868.  Oypris  ovum,  Brady,  op,  cit,,  p.  373,  pi.   xxiv.,  figs.  33,  34, 

43-45  ;  pi.  xxxiv. ,  fig.  8. 
1875.  Cypris  ovum,  Brady,  Grosskey,  and  Robertson,  op,  cU,,  p.  123, 

pi.  i.,  figs.  5,  6. 
1889.  Cypria  Icevis,  Brady  and  Norman,  op,  cU,,  p.  69. 

Habitat, — Frequent  throughout  the  district. 


Cypria  serena  (Koch,  1838). 

1868.  CypHs  Icevts,  Brady,  op.  dt.,  p.  374,  pi.  xxiv.,  figs.  6-8. 

1876.  Oypris  Imvis,  Brady,  Grosskey,  and  Robertson,  op,  cit.,  p.  126, 

pi.  i.,  figs.  26-28. 
1889.  Cypria  serewiy  Brady  and  Norman,  op,  ciL,  p.  70. 

Habitat, — Generally  distributed  throughout  the  district. 


Genus  Cyclocypris,  Brady  and  Norman  (1889). 
Cyclocypris  glohosa  (G.  0.  Sars,  1863). 

1868.  Cypris  cinerea,  Brady,  op,  cit,,  p.  374,  pi.  xxiv.,  figs.  39-42 ; 

pi.  xxxvi.,  fig.  7. 
1876.  Cypris  dnerea,  Brady,  Grosskey,  and  Robertson,  op.  cit.^  p.  126, 

pi.  ii.,  figs.  6,  7. 
1889.  Cyclocypris  glohosa,  Brady  and  Norman,  op.  cit.,  p.  71,  pi.  xiv., 

figs.  1,  2;  pi.  xi.,  figs.  10-18. 

Habitat, — Loch  Leven ;  Loch  Fitty,  Fifeshire ;  Black  Loch 
and  Loch  Dow. 

Genus  Cypris,  MuUer  (1785). 
Cypris  fuscata,  Jurine  (1820). 

1868.  Cypris fusca,  Brady,  op.  cit.,  p.  362,  pi.  xxiii.,  figs.  10-16. 
1889.  Cypris  fuscata,  Brady  and  Norman,  op.  cit.,  p.   73,  pi.  xii., 
figs.  3,  4. 

Habitat, — Duddingston  Loch,  ponds  at  the  Braid  Hills, 
Edinburgh ;  ponds  near  Dunbar ;  and  Loch  Fitty,  Fifeshire. 
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Cypris  incongruens,  Bamdohr  (1808). 

1868.  Cypris  incoTigrtums,  Brady,  op.  ct^.,  p.  362,  pi.  xxiii.,.figs.  16-22. 
1889.  Cypris  incongrucnSf  Brady  and  Korman,  op,  ciLt  p.  73,  pi.  xii., 
figs.  8,  9. 

Habitat — Brickfields  at  Portobello;  side  of  the  Union 
Canal  at  Slateford ;  May  Island. 

Cypris  pribera,  0.  F.  Miiller  (1785). 

1868.  Cypris  punctillata,  Brady,  op.  ciL^  p.  365,  pi.  xxvi.,  figs.  1-7  ; 

pi.  xxxvi.,  fig.  11. 
1889.  Cypris  ptiberttf  Brady  and  Norman,  op.  cU.j  p.  74. 

HaJntat, — Duddingston  Loch,  Edinburgh ;  Kilconquhar 
Loch,  Kinghorn  Loch,  Lochgelly  Loch,  Fifeshire. 

Cypris  virens  (Jurine,  1820). 

1868.  Cypris  virens^  Brady,  op.  cit.,  p.  364,  pi.  xxiii.,  figs.  23-32  ; 

pi.  xxxvi.,  fig.  1. 
1889.  Cypris  virens^  Brady  and  Nomian,  op.  cit.^  p.  74. 

Habitat — Frequent  throughout  the  district — Duddingston 
Loch,  pools  at  Luffness  Links  (large  and  fine  specimens), 
pools  at  Slateford,  Kilconquhar  Loch. 

Cypris  retimlata,  Zaddach  (1844). 

1868.  Cypris  tesscllata^  Brady  (in  part),  op.  cit.f  p.  336,  pi.  xxiii., 

figs.  39-45. 
1880.  Cypris  tesseUata,  Robertson,  Fresh  and  Brackish  Water  Ostrac. 

of  Clydesdale,  p.  15. 
1889.  Cypris  reticulata,  Brady  and  Norman,  op.  cit,  p.  76,  pi.  viii., 

figs.  1,  2;  pi.  xi.,  figs.  5-7. 

HaUtat.—CtimiMR  Loch,  Fifeshire  (August  20,  1890); 
Duddingston  Loch  (April  8,  1893). 

Cypris  ohliqua,  Brady  (1868). 

1889.  Cypris  obliqtta,   Brady  and  Norman,  op.  cit.,  p.   77,  pi.  xii., 
fig.  10. 

Habitat. — Lurg  Loch  (near  Loch  Glow),  Kinross-shire; 
Lochgelly  Loch,  Fifeshire.  The  colour  of  the  shell  of  this 
species  from  these  two  localities  was  a  fine,  light,  chocolate- 
brown  ;  the  colour  of  the  shells  of  the  same  species  from  a 
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tarn  near  Cragengower  Farm,  Cumbrae,  was  bright  green 
(Kobertson). 

Cypris  prasina,  Fischer  (1855). 

1850.  Cypris  strigata,  Baird,  Brit.  Entom.,  p.  167  (not  C.  strigata, 

Muller). 
1868.  Oypris  salina,  Brady,  op.  cit,  p.  368,  pi.  xxvi.,  figs.  8-13. 
1889.  Cypris  prasiTUtt  Brady  and  Norman,  op,  cit.,  p.  78. 

Habitat. — Pools  in  an  old    brickfield  at    Seafield,  near 
Dunbar,  August  1890. 

Genus  Erpetocypris,  Brady  and  Norman  (1889). 
JSrpetocypris  reptans  (Baird,  1835). 

1850.  Candomi  similis,  Baird,  Brit.  Entom.,  p.  162,  pi.  xix.,  figs.  2-2a 

(young). 
1868.  Cypris  r^tamj  Brady,  op.  city  p.  370,  pi.  xxv.,  figs.  10-14  ; 

pi.  xxxvi.,  fig.  4. 
1889.  Erpetocypris  reptanSf  Brady  and  Norman,  op.  cit.,  p.  84,  pi.  xiii., 

fig.  27. 

Habitat. — More  or  less  common  throughout  the  district. 
Erpetocypris  strigata  (0.  F.  Muller,  1785). 

1889.  Erpetocypris  strigcUa^  Brady  and  Norman,  op.  cit.,  p.  85,  pi.  viii., 
figs.  14,  15. 

Habitat. — Duddingston  Loch,  common ;  Loch  Leven,  rare ; 
Black  Loch  (near  Loch  Glow),  14th  September  1889. 

Erpetocypris  tumefacta  (Brady  and  Eobertson). 

1870.  Cypris  ticmefcuita,  Brady  and  Robertson,  Ann.  and  Mag.  Nat. 

Hist.,  ser.  iv.,  vol.  vi.,  p.  13,  pi,  iv.,  figs.  4-6. 
1889.  Erpetocypris  tumefacta,  Brady  and  Norman,   op.  cit,  p.   87, 

pi.  viii.,  figs.  5-7 ;  pi.  xiii.,  fig.  18. 

Habitat — Duddingston   Loch,  and  several   other    places 
within  the  district. 

Erpetocypris  olivacea,  Brady  and  Norman. 

1889.  Erpetocypris  olivacea,  Brady  and  Norman,  op.  dt.y  p.  89,  pi.  i., 
figs.  3,  4. 

Habitat. — Duddingston  Loch,  not  very  common;  Kinghorn 
Loch,  rare ;  Black  Loch  (near  Loch  Glow),  scarce. 
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Grenus  Cypridopsis,  Brady. 
Cypridopsis  vidua  (0.  F.  Miiller,  1785). 

1868,  Cypridopsis  vidua,  Brady,  op,  cit,,  p.  875,  pi.  xxiv.,  27-36,  46. 
1889.  Cypridopsis  vidua,  Brady  and  Normac,  op,  cit.,  p.  89, 

Habitat — Generally  distributed  throughout  the  district. 
Cypridopsis  aculeata  (Lilljeborg,  1853). 

1868.  Cypridopsis  aculeata,  Brady,  o}),  ciL,  p.  376,  pi.  xxiv.,  figs. 

16-20 ;  pi.  xxxvi.,  fig.  10. 
1889.  Cypridopsis  aculeata,  Brady  and  Norman,  op.  cU.,  p.  90. 

Habitat, — Pools  in  an  old  brickfield  at  Seafield,  near 
Dunbar. 

Cypridopsis  villosa  (Jurine,  1820), 

1868.  Cypridopsis  villosa,  Brady,  op.  cit,,  p.  377,  pi.  xxiv.,  figp.  11-15  ; 
pi.  xxxvi.,  fig.  9. 

Habitat, — Generally  distributed  throughout  the  district, 
but  not  so  common  as  Cypridopsis  vidua. 

Genus  Potamocypris,  Brady  (1870). 
Potamocypris  fulva,  Brady. 

1889.  Potamocypris  fulva,  Brady  and  Norman,  op,  cit,,  p.  93,  pi.  xxii., 
figs.  13-17. 

Habitat, — Generally  distributed  throughout  the  district; 
and  moderately  common  in  some  localities,  as  in  marshy 
ground  at  Gorebridge,  and  at  Eaith  Lake,  Kirkcaldy. 

Genus  Notodromas,  Lilljeborg  (1853). 
Notodromas  monacha  (0,  F.  Miiller),  1785. 

1889.  NotodroDias  monacha,  Brady  and  Norman,  op,  cit,,  p.  96. 

Habitat. — Luflfness  Links,  near  Aberlady ;  Lochgelly  Loch 
and  Camilla  Loch,  Fifeshire.  Frequent  in  all  the  three 
localities. 
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Genus  Cyprois,  Zenker  (1854). 
Gyproisfiava  (Zaddach). 

1838.  (?)  Cypris  gMosa^  Baird,  Mag.  Zool.  and  Bot.,  vol.  ii.,  p.  137, 

pi.  v.,  fig.  15. 
1844.  Cypriaflavaj  Zaddach,  Syn.  Crust.  Pras.  Prodr.,  p.  33. 
1850.  Cypris  gibbosa,  Baird,  Brit.  Entom.,  p.  156,  pi.  zix.,  fig.  8. 
1854.   Cyprois  dispar,  Zenker,  Mon,  der  Ostrac.  (Archiv  fiir  Natur- 

gesch.),  p.  18. 
1889.  Cyprois  ficmit  Brady  and  Norman,  op.  dt,,  p.  97,  pi.  viii., 

figs.  18,  19 ;  pi.  xii.,  figs.  13-21,  38. 

Habitat, — ^Duddingston  Loch,  upper  end,  common  (1889). 
Mr  David  Eobertson  has  obtained  this  species  in  Burnside 
Loch,  near  Rutherglen.  It  is  thought  that  the  Cypris  gibbosa 
of  Dr  Baird  is,  probably,  this  species,  and,  if  so,  his  name 
ought  to  have  precedence  of  the  other.  Dr  Baird*s  figure  of 
Cypris  gibbosa  is,  certainly,  very  different  from  the  specimens 
of  Cyprois  flava  obtained  in  Duddingston  Loch.  He  also 
describes  the  shell  as  "  much  elevated  on  the  upper  margin, 
the  centre  exhibiting  a  large  gibbosity- or  hump,"  and  also 
as  being  "of  a  light  green  colour" — characters  which  do 
not  very  closely  agree  with  the  Duddingston  specimens. 

Genus  Candona,  Baird  (1845). 
Candona  Candida  (0.  F.  Miiller,  1785). 

1889.  Catidona  Candida^  Brady  and  Norman,  op.  cit.,  p.  98,  pi.  x., 
figs.  1,  2,  14-23. 

Habitat, — Generally  distributed,  and  common  throughout 
the  district. 

Candona  lactea,  Baird. 

1868.  Candona  lactea,  Brady,  Mon.  rec.  Brit.  Ostrac,  p.  382,  pi.  xxiv., 

figs.  55-58. 
1868.  Candooia deteda,  idem,  ibidem  (var.), p.  384,  pi.  xxiv.,  figs.  35-38  ; 

pi.  xxxvii.,  fig.  2. 
1889.  Candona  lactea,  Brady  and  Norman,  op.  ciL,  p.  100. 

Habitat. — Generally  distributed,  but  not  so  common  as 
the  last.  The  young  of  Candona  Candida,  which  is  a  very 
variable  species,  are    sometimes  apt  to  be  mistaken  for 
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Candona  lactea;  careful  discrimination  is,  tiierefore,  necessary. 
Candona  lactea  is  somewhat  cylindrical  in  shape,  moderately 
robust,  and  with  the  ends  evenly  rounded. 

Candona  pvibescens  (Koch). 

1837.  Cfypris  ptibescens,  Eocb,  Deutschlauds  Crustaceeu,  U.  11,  p.  5. 

1838.  (?)  Oypris  compressa,  idem,  ibidem,  H.  21,  p.  17. 

1868.  Gajidona  compressa,  lirady,  Mon.   roc.  Brit.  Obtrac,  p.    382, 

pi.  xxvi.,  figs.  22-27. 
1868.  Candowi  albicans  idum,  ibidem,  p.  381,  pi.  xxv.,  figs.  20-25  ; 

pi.  xxzvi.,  fig.  12. 
1889.  Candona  pubescens,    Brady    and    Norman,    op.    cit.,   p.    101, 

pi.  zii.,  figs.  82-37. 

Habitat. — ^Duddingston  Loch,  Loch  Leveu,  Luffness  Links, 
Kinghom  Loch,  brackish-water  pools  in  an  old  bricklield 
near  Dunbar. 

Candona  rostrata,  Brady  and  Norman. 

1889.  Candona  rostrata,  Brady  and  Norman,  op.  cit.,  p.  101,  pi.  ix., 
figs.  11,  12,  12«aud  b;  pi.  xiL,  ti«,'s.  22-31. 

Habitat, — Duddingston  Loch,  Kaith  Lake,  Lurg  Loch, 
Lindores  Loch.     Not  very  common. 

Candona  hingsleii,  Lrady  and  Kobertsou. 

1870.  Candona  kinysleii,  Brady  and  RoburUoii,  Ann.  and  Mag.  Nat. 

Hist,  ser.  iv.,  vol.  vi.,  p.  17,  pi.  ix.,  figs.  9-12. 
1889.  Catidona  kingslek,  Brady  and  Norman,  p.   102,  pi.  ix.,  figs. 

19-22 ;  pi.  xiii.,  fig.  19. 

Habitat — Generally  distributed.  Frequent  in  Duddingston 
Loch. 

Candona  fabaformis  (Fischer,  1851). 

1870.  Candona  diaphana,  Brady  and  Robertson,  Ann.  and  Mag.  Nat. 

Hist.,  ser.  iv.,  vol.  vi.,  p.  18,  pi.  v.,  figs.  1-3. 
1889.  Ctmdona  fdbcB/ormiSf   Brady  and  Norman,   op.   dt.,  p.   103, 

pi.  iz.,  figs.  1-4. 

Habitat. — Duddingston  Loch,  frequent;  pond  on  north 
side  of  Corstorphine  Hill,  common ;  Luffness  Links ;  Loch 
Fitty;  etc. 

VOL.  xn.  E 
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Gandona  acuminata  (Fischer,  1851). 

1889.  Gandona   acuminata^   Brady  and    Norman,   op.  cit.f   p.   104, 
pi.  iz.,  figs.  9,  10 ;  pi.  X.,  figs.  5,  6. 

HaUtat.  —  Ditch     beside     Harelaw    Dam ;      Threipmuir 
Keservoir,  Balerno ;  Loch  Fitty,  Fifeshire.     Not  common. 

Gandona  eupleciella,  Eobertson. 

1880.  Gandona  eupleciella,   Robertson,   Fresh  and    Brackish  Water 

Ostracoda  of  Clydesdale,  etc.,  p.  23. 
1889.  Gandona   euplectella,    Brady  and    Norman,   op.   cit.,   p.    105, 

pi.  ix.,  figs.  7,  8,  8a. 

Habitat. —  Loch  Dow,  near  Loch  Glow,  Kinross-shire, 
14th  September  1889.    Eather  rare. 

Gandona  hyalina,  Brady  and  Eobertson. 

1870.  Gandona  hyaXina^  Brady  and  Robertson,  Ann.  and  Mag.  Nat. 
Hist.,  ser.  iv.,  vol.  vi.,  p.  18,  pi.  ix.,  figs.  6-8;  pL  v., 
figs.  4-11. 

1889.  Gandona  hyalinaf  Brady  and  Norman,  op.  cit.,  p.  247  (wood- 
cuts of  <? ). 

Habitat. — Threipmuir  Eeservoir,  near  Balerno  ((J);  Loch 
Fitty,  Fifeshire;  Loch  Dow,  near  Loch  Glow,  Kinross-shire  (?). 

Gandona  ambigua,  Scott. 

1891.  Gandona  airibigua,  Scott,  Invert.  Fauna  of  Inland  Waters  of 
Scot.  (Ninth  Annual  Report  of  the  Fishery  Board  for  Scot- 
land), p.  277,  pi.  iv.,  figs.  la-c. 

Habitat. — Lochgelly  Loch  and  Loch  Fitty,  Fifeshire.  Not 
common. 

Genus  Ilyocypris,  Brady  and  Norman  (1889). 
Ilyocypris  gibba  (Eamdohr,  1808). 

1868.  Gypris  gibba,  Brady,  op.  cit.,  p.   369,  pi.  xxiv.,  figs.   47-54; 

pi.  xxxvi.,  fig.  2. 
1889.  Ilyocypris  gibba,  Brady  and  Norman,  op.  cit.,  p.  107,  pi.  xxii., 

figs.  1-5. 

Habitat. — Duddingston  Loch,  1888;  vicinity  of  Gore- 
bridge,  1889;  Kinghorn  Loch,  1889;  Kilconquhar  Loch, 
1890  ;  Loch  Leven,  1890 ;  Lochgelly  Loch,  1890. 
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Family   Cytherid^e. 
Genus  Limnicythere,  Brady  (1867). 
Limnicythere  inopiimta  (Baird,  1850). 

1868.  Limnicythere    inopinaUty  Brady,   op,    cit.^   p.    419,    pi.   xxix., 

fi-s.  16-18. 
1889.  Lim7iicytJiere  inopiiuUa,  Brady  and  Normau,  op,  cU.,  p.   170, 

pi.  xvii.,  figs.  18,  19  (var.  compressa). 

Habitat, — Duddingston  Loch,  1889;  Loch  Leven,  1890; 
Lindores  Loch,  1886 ;  Kilconquhar  Loch,  1890 ;  liaith  Lake, 
1890 ;  Lochgelly  Loch,  1890 ;  etc. 

Limnicythere  sancti-patrici,  Brady  and  Robertson,  1869. 

1889.  Limnicythere  saiicti-patricif  Brady  and  Normau,  oji,  cit,  p.  171) 
pi.  xvii.,  tigs.  1,  2. 

Habitat — Loch  Leven,  Kinross-shire,  1890.  (Obtained  in 
a  post-Tertiary  deposit  at  Holy  rood — see  Froc.  lloy,  Fhys. 
Soc.,  vol.  X.,  p.  143,  1889.) 

Genus  Cytheridea,  Bosquet,  1850. 
Cytheridea  lacustris  (G.  0.  Sars,  1862). 

1889.  Cytheridea  lacustris,  Brady  and  Norman,  op.  cit.,  p.  176. 

Habitat,  —  Loch  Leven,  frequent,  1890 ;  canal  near 
Momingside,  Edinburgh  (David  Robertson). 

Cytheridea  torosa  (Jones,  1850). 

1868.  Cytheridea  torosa,  Brady,  op.  cit.,  p.  425,  pi.  xxviii.,  figs.  7-12; 

pi.  xxxix.,  fig.  5. 
1889.  Cytheridea  torosa,  Brady  and  Norman,  op.  cit.,  p.  176. 

Habitat, — Brackish-water  pools  at  the  mouth  of  the  Cockle- 
mill  Burn,  near  Largo,  July  1890  ;  brackish-water  pools  in 
an  old. brickfield  at  Seafield,  near  Dunbar,  August  1890. 

The  preceding  list  of  Ostracoda  contains  thirty-six  species 
belonging  to  twelve  genera;  and  it  is  not  improbable  that, 
owing  to  the  erratic  distribution  of  the  group,  the  list  may 
be  still  further  increased  when  the  district  has  been  more 
thoroughly  examined. 
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THE  COPEPODA. 

I  shall  now  proceed  to  give  a  short  account  of  the  Copepoda 
of  the  district. 

This  group  is  equally  interesting  with  the  preceding  one, 
but  rather  more  difficult  to  deal  with ;  they  want  the  hard 
shell-like  covering  of  the  Ostracoda,  which  allows  of  those 
organisms  being  conveniently  mounted  and  preserved  as 
cabinet  specimens.  The  only  manner  in  which  the  Copepoda 
can  be  preserved  is  by  mounting  them  in  balsam,  or  some 
other  suitable  medium,  or  by  keeping  them  in  methylated 
spirits ;  yet,  notwithstanding  this  dilBficulty,  they  form  a 
very  profitable  leisure-time  study. 

The  distribution  of  the  Copepoda  is,  perhaps,  not  so  capricious 
as  that  of  the  Ostracoda,  yet  here,  as  in  the  other  group,  we 
meet  with  examples  of  special  interest.  I  shall  mention  one 
or  two  of  these.  In  1892  I  had  an  opportunity  of  making 
an  examination  of  Loch  Morar,^  in  Inverness-shire,  and  ob- 
tained a  number  of  rare  Entomostraca ;  but,  though  the 
Copepoda  were  numerously  represented,  not  a  single  specimen 
of  Canthocamptus  minutus  was  observed,  and  this  is  one  of 
the  most  common  of  the  fresh-water  Harpacticidm.  I  do 
not,  of  course,  mean  to  say  that  this  species  was  entirely 
absent,  but  only,  that,  though  a  careful  examination  of  the 
material  collected  was  made  (partly  to  ascertain  if  this 
Canthocamptus  was  present),  no  specimens  were  obtained. 
In  the  Journal  of  Microscopical  Science  for  1868,  Professor 
G.  S.  Brady  described  a  small  species  of  Copepod,  specimens 
of  which  had  been  sent  to  him  by  Mr  Atthey.  They  had 
been  found  by  Mr  Atthey  "  living  amongst  films  of  gelatinous 
algse"  on  "the  damp  roof  of  the  pit-workings  of  the  low 
main.  West  Cramlington  Colliery,  near  Newcastle,"  and  the 
species  was  named  Attheyella  cryptorum,  after  its  discoverer. 
The  locality  described  appeared  to  be  the  only  known  habitat 
of  the  species  till  last  year,  when  it  was  obtained  in  Loch 
Morar,  in  material  collected  by  dragging  a  small  tow-net 

^  An  account  of  this  loch  will  bo  found  in  the  Annual  Report  of  the 
Fishery  Board  for  Scotland  for  1893. 
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through  the  plants  and  algd6  in  the  shallow  water  at  the 
head  of  the  loch.  It  has  been  obtained,  more  recently,  in 
material,  collected  by  hand-net,  from  a  ditch  in  the  neigh- 
bourhood of  Harelaw  Dam,  Balemo,  near  Edinburgh,  and 
also  in  Duddingston  LocL 

Equally  interesting  is  the  distribution  of  Diaptomus  serri- 
comis,  Lilljeborg.  This  species  was  not  known  to  be  a 
member  of  the  British  fauna  till  it  was  discovered  in  tow- 
net  gatherings  from  Loch  MuUach,  Corrie,  Sutherlandshire, 
collected  by  Mr  W.  S.  Caine.^  After  its  discovery  in  this 
loch,  it  was  ascertained  that  Mr  David  liobertson  had  taken 
the  same  species  in  a  pond,  near  Lerwick,  in  1867,  but  it  had 
remained  since  that  time  unnoticed  in  print.  At  present  the 
only  known  British  habitats  for  Diaptomus  scrricornis  are  the 
two  places  here  mentioned.  It  occurs  "  in  fresh- water  lakes 
at  Lumbowski  in  Eussian  Lapland,"  and  this,  so  far,  is  the 
only  European  district  where  it  has  been  obtained,  unless 
Diaptom^us  vnerzejskii,  Eichard,  be  held  as  being  merely  a 
local  variety  otDiapiormis  serricornis  (and  really  the  difference 
between  these  two  forms  seems  to  be  so  very  small  that  they 
can  hardly  be  considered  as  specifically  distinct).  Diaptovius 
vnerzejskii  has  been  recorded  from  Spain  (neighbourhoods  of 
Madrid  and  Valladolid)  and  from  Saxony.  If,  therefore,  we 
are  to  consider  these  two  forms  as  belonging  to  the  one 
species,  its  known  distribution  is  thus  of  considerable 
extent,  and  may  indicate  that,  though  it  is  only  recorded 
from  a  few  localities,  it  will  yet  be  found  of  more  frequent 
occurrence  than  is  apparent  at  present. 

The  following  lists  of  Copepoda  from  a  few  of  the  principal 
places  within  the  district,  will  help  to  show  how  this  group 
is  locally  distributed,  and  how  different  species  are  associated 
together.  These  local  lists  are  not  to  be  considered  exhaustive, 
but  simply  as  an  effort  to  bring  together  the  species  that 
have  been  obtained  in  the  various  localities,  and  thus  far 
satisfactorily  determined.  The  first  list  will  be  that  of  the 
species  obtained  in  the  loch  at  Duddingston — a  loch  that  has 

^  See  Scottish  Naturalist  for  October  1891,  p.  172 ;  also  A  Revision  of 
the  British  Species  of  Fresh-Water  Cyclopidre  and  Calanid?e,  by  Professor 
Brady,  p.  36  (1891). 
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from  time  immemorial  been  the  resort  of  both  the  zoologist 
and  botanist.  The  names  of  not  a  few.  who  have  been 
eminent  in  one  or  other  of  these  departments  could  be 
given  who  have  been  interested  in  the  fauna  and  flora  of 
Duddingston  Loch. 

Copepoda  obtained  in  Duddingston  Loch  : 


Diaptomus  gracilis^  G.  0.  Sars. 
Cyclops  sigrvatuSy  Koch. 
Cyclops  bicuspidatuSf  Glaus. 
Cyclops  thomasif  Forbes. 
Cyclops  viridis  (Jurine). 
Cyclops  serrulatuSf  Fischer. 


Cyclops  phaleratus,  Koch.    . 
Cyclops  JimbricUtis,  Fischer. 
Canthocamptits  minutus  (Mtiller). 
Canthocamptvs  northumhricvs,  Brady. 
Attheyella  spinosa,  Brady. 
AUheyclla  cryptorumj  Brady. 


Loch  Leven,  Kinross-shire.— In  1890  I  found  Cyclops  very 
abundant  in  this  loch,  but  only  a  few  species  were  obtained, 
as  shown  by  the  following  list.  The  other  fresh-water 
groups  were  also  very  sparingly  represented. 


Diaptomus  gracilis,  G.  O.  Sars. 
Cyclops  signatus,  Koch. 
Cyclops  strenuus,  Fischer. 
Cyclops  vidmiSf^  Uljanin. 


Cyclops  serrulatuSf  Fischer. 
Cyclops  fimhriatus,  Fischer. 
Canthocamptits  minutus  (MliUer). 
Attheyella  spinosa,  Brady. 


Eaith  Lake,  Kirkcaldy. — This  loch,  though  comparatively 
of  small  size,  yielded  several  interesting  species.  It  is  well 
worth  a  visit,  not  only  on  account  of  its  abundant  micro- 
fauna,  but  also  because  of  its  beautiful  and  picturesque 
surroundings. 

The  Copepoda  obtained  in  this  little  loch  were  as  follows : — 


Diaptomus  gracilis,  G.  O.  Sars. 
Cyclops  signatus,  Koch. 
Cyclops  viridis  (Jurine). 
Cyclops  serrvlatus,  Fischer. 


Cyclops  affinisy  G.  O.  Sars. 
Cyclops  phaleratus,  Koch. 
Cyclops  fimbriatus,  Fischer. 
Canthocamptus  minutus,  Miiller. 


LocHGELLY  LocH. — The  following  species  of  Copepoda  were 
obtained  in  Lochgelly  Loch  : — 


Diaptomus  gracilis,  G.  0.  Sars. 
Cyclops  signatus,  Koch. 
Cyclops  phaleratVjS,  Koch. 
Cyclops  serrulatus,  Fischer. 
Cyclops  thomasit  Forbes. 


Cyqlops  viridis  (Jurine). 
Cyclops  finibriatus,  Fischer. 
Canthocamptus  minutus  (Miiller). 
Attheyella  spinosa,  Brady. 


^  See  Prof.  Brady's  Revision  of  the  British  Cyclopid«j  and  Calanidre,  p.  12 
(1891). 
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Classifisd  List  of  the  Copepoda  obtained  in  the 
District  abound  Edinburgh. 

Family  CALANiDiE. 

Genus  Diaptomns,  Westwood  (1836). 

Diaptomvs  castor  (Jurine). 

1785.  CSfclops  eoeruleus,  Miiller,  Entomostraca,  p.  102,  pi.  xv.,  figs.  1-9. 
1820.  Mimoeultis  ccutor,  Jurine,  Hist,  dcs  Monoc.,  p.  50,  pis.  iv.-vi. 
1850.  Diaptomtu  castor,  Baird,  Brit.  Entom.,  p.  219,  pi.  zxvi. 
1891.  Diaptomtu  castor,  Brady,  Ilevision  of  the  Brit.  Sp.  of  F.-W. 
Cyclop,  and  Calanidse,  p.  27,  pi.  xi.,  figs.  1-6. 

Habitat. — Braid  Ponds,  near  Edinburgh,  August  1888.^ 
Diaptomus  gracilis,  6.  0.  Sars. 

1868.  Diaptomus  gracilis,  G.  0.  Sars,   Yidenskabsselsk.   Forhandl., 

1862,  p.  9. 
1863.  Diaptomvs  westwoodii,  Lubbock,  Trans.  Linn.  Soc,  vol.  xxiv., 

p.  203,  pi.  xxxi.,  figs.  1*6. 

1888.  Diaptomus  gradloides,  Lilljcborg,  Bull.  Soc.  Zool.  de  France, 

xiii.,  p.  156. 

1889.  Diaptomus  graciloides,  De  Gueme  and  Richard,  Revision  dos 

Calanides  d'eau  douce,  p.  36,  pi.  i.,  iigs.  26,  27. 
1889.  Diaptomus  gracilis,  idem,  ibidem,  j).  14,  pi.  ii.,  figs.  12, 16,  20. 
1891.  Diaptomus  gracilis,   Brady,  oj).  cit.,  j).  29,  pi.  xi.,  figs.  7-9; 

pL  xii.,  figs.  1-8. 

Habitat — Generally  distributed  throughout  the  district. 

Genus  Eurytemora,  Giesbrecht  (1881). 
Uurytemora  claiisii  (Hoek). 

1876.  TcTTwra  clausii,  Hoock,   Tijdsch.  d.  Nederl.  Dierkund.,  Ver- 

cenig  iii.,  p.  23,  pis.  iv.  and  v. 
1878.  Tcm/yra  velox,  Brady,  Mon.  Brit.  Copep.,  vol.  i.,  p.  56,  pi.  vi., 

figs.  1-5. 
1889.  Eurytemora  lacinulata,  De  Gueme  and  Richard,  op.  cit.,  p.  82, 

figs.  44,  45. 
1891.  Ewrytemora  clausii,  Bra<ly,  Revision  of  the  Brit.  Sp.  of  F.-W. 

Cyclop,  and  Calan.,  p.  40,  pi.  xiii.,  figs.  1-6. 

Habitat. — Brackish-water   pools  in   an   old    brickfield   at 
Seafield,  near    Dunbar,    August    1890;    in   brackish- water 

1  Ann.  Scot.  Nat.  Hist.,  p.  202  (1892).  j 
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pools  at  Seafield,  near  Leith,  1892 ;  brackish-water  pools  by 
the  shore  at  Aberlady,  5th  September  1889. 

Ev/rytemora  affinis  (S.  A.  Poppe). 

1881.   Temxyra  affinis^  Poppe,  Abhandl.  des  Naturw.  ver  Bremen,  vi., 

p.  55,  pi.  iiL,  figs.  1-14. 
1889.  Eurytemora  affinis,  De  Guerne  and  Richard,  op,  cit.,  p.  84,  figs. 

46,  47. 
1891.  Eurytemora  affinis,  Brady,  ReTision  Brit.   F.-W.  Cyclop,  and 

Calanid.,  p.  42,  pi.  xiii.,  figs.  6-9. 

Habitat — Forth,  about  Culross  and  Alloa.     Common. 

Family  CYCLOPiDiE. 
Genus  Cyclops,  Mtiller  (1785). 
Cyclops  signatus,  Koch. 

1841.  Cyclops  signatus,  Koch,  Deutschlands  Crustaceen,  etc.,  H.  21, 

tab.  viii.  (antenna  with  serrated  ridge). 
1857.  Cyclops  tenuicornis,  Clans,  Weigmann's  Archiv.,  p.  21,  pi.  iii,, 

figs.  1-11  (antenna  with  simple  ridge). 
1891.  .Cyclops  signatus,  Brady,  op.  dt,,  p.  6,  pi.  ii.,  fig.  5. 

Habitat — Duddingston  Loch  (ridge  simple) ;  Cocklemill 
Burn,  near  Largo  (ridge  simple  and  serrated) ;  Eaith  Lake 
(ridge  simple) ;  Loch  Leven  (ridge  simple) ;  Lochgelly  Loch 
(ridge  simple);  Kinghorn  Loch  (ridge  simple);  pools  at 
Luffness  Links  (ridge  simple). 

Cyclops  strenuus,  Fischer. 

1851.   Cyclops  strenuus,   Fischer,   Bull.    Soc.   imp.    Moscou.,  p.  419, 

pi.  ix.,  figs.  12-21. 
1891.   Cyclops  stremms,  Brady,  op.  cit.,  p.  8,  i^l.  ii.,  figs.  1-4. 

Habitat — Loch  Leven,  Kinross-shire,  common;  Loch  Fitly, 
Fifeshire ;  Cocklemill  Burn,  near  Largo. 

Cyclops  vicinuSy  Uljanin. 

1875.  Cyclops  vicinus,  UJjaniD,  Crustacea  of  Turkestan,  p.  30,  pi.  x., 

figs.  1-7 ;  pi.  xii.,  figs.  7-9. 
1878.  Cyclops  pulchellus,  Brady,  Mon.  Brit.  Copep.,  p.  107,  pi.  xvii., 

figs.  1-3. 
1891.  Cyclops    vicinus,    Brady,    Revision    Brit.    F.-W.    Cyclop,    and 

Calanid.,  p.  12,  pi.  i.,  figs.  6-9. 

Habitat — Loch  Leven,  Kinross;  Cocklemill  Burn,  near 
Largo ;  Kinghorn  Loch,  Fifeshire. 


Land  and  Fresh-  Water  Crustacea  around  Edinburgh,    73 

Cyclops  bicuspidatus,  Claus. 

« 

1857.  Cyclops  Mcuspidatus,  Claus,  Weigmann*s  Archiv.,  p.  209,  pi.  xi., 

figs.  6,  7. 
1891,  Cyclops  hicuspidatuSf  Brady,  op,  cit.f  p.  18,  pi.  v.,  figs.  1-5. 

Habitat, — Duddingston  Loch. 
Cyclops  thomasi,  Forbes. 

1882.  Cyclops  thomasi,  Forbes,  American  Naturalist,  vol.  xvi.,  p.  640, 

pi.  ix.,  figs.  10,  11,  16. 
1891.  Cyclops  thomasiy  Brady,  op,  dt,^  p.  15,  pi.  vi.,  figs.  1-4. 

Habitat,  —  Duddingston    Loch,  Lochgelly  Loch,  Camilla 
Loch. 

Cyclers  viridis  (Jurine). 

1820.  Monoculus  quadricomis  viridis^  Jurine,  Hist,  dcs  Monoc,  p.  46, 

pi.  iii.,  fig.  1. 
1857.  Cyclops  brevicomis,  Claus,   Weigmann's  Archiv.,^  pi.  iii.,  figs. 

12-17. 
1857.  Cyclops  gigaSy  ibid,j  p.  207,  pi.  xi.,  figs.  1-5. 
1891.  Cyclops  viridis,  Brady,  op.  cit,  p.  17,  pi.  v.,  figs.  6-10. 

Habitat — Generally  distributed   throughout  the   district. 
Duddingston  Loch ;  Loch  Leven,  Kinross-Shire ;  etc. 

Cyclops  serrulatus,  Fischer. 

1838.  Cyclops  serrulattiSf  Fischer,  Bull.  See.  imp.   Moscou.,  p.  423 

pi.  X.,  figs.  22,  23,  26-31. 
1891.  Cyclops  serrulatus,  Brady,  op.  dt.,  p.  18,  pi.  vii.,  fig.  1. 

Habitat, — Generally  distributed  throughout  the   district. 
Colour  of  ovisacs  very  variable — blue,  reddish,  green. 

Cyclops  affinis,  G.  0.  Sars. 

1863.  Cyclops  affinis,  G.  O.  Sars,  Videnskabsselsk.  Forhandl.,  1862, 

p.  47. 
1891.  Cyclops  affinis,  Brady,  op.  dt,  p.  21,  pi.  7iii.,  figs.  1-6. 

Habitat, — Eaith  Lake,  Kirkcaldy  ;  Black  Loch,  near  Loch 
Glow,  Kinross-shire. 
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Cyclops  ewarti,  G.  S.  Brady, 

1888.  Cyclops  ewarti^  Brady,  Sixth  Annual  Report  of  the  Fishery 
Board  for  Scotland,  p.  232,  pi.  Tiii.  figs.  1-6. 

1891.  Cyclops  ewarti,  Brady,  Revision  Brit.  F.-W.  Cyclop,  and 
Calanidse,  p.  22,  pi.  vii.,  figs.  4-7. 

Habitat — Forth  estuary,  west  of  Queensferry,  near  the 
mouth  of  the  Ironmill  Burn.  (Loch  Morar,  a  fresh-water 
loch  in  Inverness-shire.) 

Cyclops  phaleratuSy  Koch. 

1841.  Cyclops plialerattos,  Koch,  Deutschlands  Crustaceen,  etc.,  H.  21, 

tab.  ix. 
1891.  Cyclops phalercUus,  Brady,  op.  cit.f  p.  26,  pi.  ix.,  fig.  2. 

Habitat, — Duddingston  Loch;  Eaith  Lake,  Kirkcaldy; 
Black  Loch,  near  Loch  Glow,  Kinross-shire. 

Cyclops  Jlmbriatvs,  Fischer. 

1785.  Cyclops  crassicorniSf  Miiller,  Entomostraca,  p.  113,  pi.  xviii., 

figs.  16-17. 
1853.  Cyclops  fimbriatiiSf  Fischer,  Bull.   Soc.   imp.   Moscou.,   p.   94, 

pi.  iii.,  figs.  19-28,  30. 
1878.  Cyclops  crassicorniSf  Brady,  Mon.  Brit.  Copcp.,  vol.  i.,  p.  118, 

pi.  xxiii.,  figs.  1-6. 
1891.  Cyclops  fimhriatuSy  Brady,  Revision  Brit.   F.-"W.  Cyclop,   and 

Calanidse,  p.  25,  pi.  ix.,  fig.  1. 

Habitat — Generally  distributed  throughout  the  district. 
Duddingston  Loch ;  in  a  small  spring  among  the  rocks  on 
the  side  of  Arthur's  Seat  above  the  "  Targets  " ;  Eaith  Lake, 
Kirkcaldy;  Loch  Fitty;  ditch  in  the  vicinity  of  Harelaw 
Dam,  Balerno,  near  Edinburgh,  etc. 

Cyclops  wquoreicSf  Fischer. 

I860.  Cyclops  cequoreicSf  Fischer,  op.  dt.j  p.  654,  pi.  xx.,  figs.  26-29. 
1878.  Cyclops  cequoreus,  Brady,  Mon.  Bnt.  Copep.,  vol.   i.,   p.    119, 

pi.  xix.,  figs.  8-10;  pi.  xxi.,  figs.  10-17. 
1891.   Cyclops    cjcquoreuSf    Brady,    Revis.    Brit.    F.-W.    Cyclop,    and 

Calanidse,  p.  26,  pi.  x.,  fig.  1. 

Habitat  —  Brackish-water  pools  at  high-water  mark, 
Cramond  Island,  Firth  of  Forth. 


Land  and  Fresh-  Water  Crustacea  around  £dinh(rgh.     7^) 

Family  HARPACTiciDiE. 
Genus  Canthocamptns,  Westwood  (1836). 
Canthoeamptus  minuttts  (Miiller). 

1776.  Cyclops  minviua^  Miiller,  Zool.  Dan.   Prod.,  Entom.,  p.  101, 

pi.  xvii,  figs. 
1785.  Oydops  minutuSf  idem,  Entom.,  p.  101,  pi.  xvii.,  figs.  1-7. 
1850.  Carttkocamptus  minutitSt  Baird,  Brit.  Entom.,  p.  204,  pi.  xxv., 

figs.  4-8;  pi.  zxx.,  fig.  3. 
1880.  Canthoeamptus  miiiuliis,  G.  S.   Brady,  Brit.   Copep.,  vol.   ii., 

p.  48,  pi.  xliv.,  figs.  1-17. 

HaibitaU — Generally  distributed  throughout  the  district. 
Duddingston  Loch,  frequent;  Black  I^ch  and  Lurg  Loch, 
near  Loch  Glow,  Kinross-shire ;  Camilla  Loch,  Raith  Lake, 
and  Lochgelly  Loch,  Fifeshire;  Loch  Leven,  Kinross-shire. 
Ovisac  large,  pale  blue. 

GarUhocamptus  northuiribricus,  Brady. 

1880.  Canthoeamptus  northumhricus^   Brady,  op.  fit.,  vol.  ii.,  p.  .')7, 
pi.  xlv.,  figs.  1-14. 

Habitat. — Duddingston  I/)cli.  This  is  distinguished  from 
Canthocamptns  vimutus  by  the  inner  branches  of  the  second, 
third,  and  fourth  pairs  of  swimming  feet  being  two-jointed. 
It  is  also  smaller.  The  second  and  third  joints  of  the  inner 
branches  of  the  first  swimming  feet  are  proportionally 
shorter.  Ovisac  smaller,  proportionally ;  colour  whitish, 
with  a  tinge  of  red. 

CarUhocamptus  palustris,  Brady. 

1880.  Canthoeamptus  palustris^  Brady,  Mod.  Brit.  Entom.,  vol.  ii., 
p.  53,  pi.  zxxix.,  figs.  13-23. 

Habitat. — Pools  on  May  Island,  August  1890. 

Genus  Attheyella,  Brady  (1880). 
Attheyella  spinosa,  Brady. 

1880.  Attheyella  spinosa,   Brady,  op,   cit.,  vol.   ii.,  p.   58,  pi.  xliii., 
figs.  15-18;  pi.  xlvi.,  figs.  13-18. 

Habitat. — Duddingston  Loch;  Kilconquhar  Loch;  Black 
Loch,  near  Dunbar ;  Lochgelly  Loch ;  Loch  Leven,  Kinross, 
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frequent.  In  this  species  both  branches  of  the  first  pair 
of  swimming  feet  are  three-jointed,  and  of  nearly  equal 
length. 

Attheyella  cryptorum,  Brady. 

1868.  Canthocamptus  cryptoncm,  Brady,  Jour.   Microscop.  Soc,  vol. 

ix.,  pi.  vi.,  figs.  1-10. 
1880.  Attheyella  cryptorum,  Brady,  Mon.  Brit.  Entom.,  vol.  ii.,  p.  60, 

pi.  lii.,  figs.  1-18. 

Habitat — Duddingston  Loch;  in  a  ditch  in  the  vicinity 
of  Harelaw  Dam,  Balerno,  near  Edinburgh.    Apparently  rare. 


VII.  Results  of  Meteorological  Observations  taken  at  Edin- 
burgh during  1892.  By  E.  C.  Mobsman,  Esq., 
RRMetSoc,  F.E.S.E. 

(Read  18th  January  1893.) 

The  observations  under  discussion  are  those  taken  during 
the  past  year  at  the  Edinburgh  Station  of  the  Scottish 
Meteorological  Society,  situated  in  the  south  side  of  the 
city,  at  an  elevation  of  254  feet  above  mean  sea-level. 
The  distance  from  the  sea  is  about  2  miles.  Observations 
have  now  been  made  at  this  station  since  1886.  It  may  be 
mentioned  in  passing  that  all  the  meteorological  observations 
for  the  thirty  years  previous,  or  since  the  establishment  of  the 
Scottish  Meteorological  Society,  were  taken  at  stations  within 
half  a  mUe  from  the  present  site,  and  at  the  same  altitude, 
so  that  the  disturbing  influences  arising  from  difference 
of  elevation,  or  change  of  position,  or  in  the  exposure  of 
the  instruments,  are  eliminated,  when  we  come  to  compare 
the  earlier  series  of  observations  with  those  made  during 
recent  years.  During  the  past  year,  as  in  previous  ones, 
barometer  readings  have  been  taken  twice  a  day,  at  9  a.m. 
and  9  p.m.;  those  of  the  self- registering  thermometers  (maxi- 
mum and  minimum)  at  9  p.m.  for  the  preceding  24  hours, 
those  of  the  rainfall  every  morning  at  9,  and  those  of  the 
hygrometer  and  wind  twice  a  day,  at  9  a.m.  and  9  p.m. 
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Complete  copies  of  the  observations  taken  have  been 
supplied  monthly  to  the  Scottish  Meteorological  Society, 
and  the  Meteorological  Office,  London,  and  ^veekly  returns 
of  temperature  and  rainfall  to  the  Begistrar-General, 
similar  weekly  returns  of  bright  sunshine  being  sent  to 
the  Meteorological  Office.  Monthly  and  yearly  rainfall 
reports  are  supplied  to  Mr  Symons  for  his  annual  work  on 
British  Bainfall.     The  instruments  in  use  are  as  follows : — 

Barometers, — The  standard  barometer  is  a  Kew  marine, 
which  has  a  tube  0*5  inch  in  diameter,  and  is  read  by 
means  of  a  vernier  directly  to  0002  inch.  Another 
barometer  of  the  same  description  is  kept  as  a  reserve 
instrument.  Continuous  traces  of  pressure  oscillations  arc 
furnished  by  two  barographs,  one  a  mercurial  instrument 
by  Bedier  of  Paris,  the  other  being  one  of  the  well-known 
Bichard  aneroids.  One  of  the  Watkin  patent  aneroid 
barometers  is  also  kept  as  a  reserve  instrument.  For  an 
aneroid  it  is  remarkably  accurate. 

Thermometers  and  Hygrometers. — These  are  exposed  in  a 
double  louvred  Stevenson  screen,  at  a  height  of  4  feet 
above  grass,  and  consist  of  maximum  and  minimum  register- 
ing thermometers  and  a  Mason's  hygrometer.  Duplicates  of 
these  instruments  are  kept  in  reserve.  A  thermograph,  by 
Bichard  Brothers  of  Paris,  gives  a  continuous  record  of 
temperature  fluctuations,  corresponding  values  of  relative 
humidity  being  obtained  from  a  hygrograph  by  the  same 
makers. 

JRadicUion  Thermometers. — For  the  registration  of  solar 
radiation,  a  maximum  thermometer  in  vacuo,  with  the  bulb 
and  part  of  the  stem  blackened,  is  employed.  The  difference 
between  the  indications  of  a  registering  minimum  ther- 
mometer freely  exposed  on  the  surface  of  the  grass,  and 
a  similar  thermometer  in  the  shade  4  feet  above  it,  gives 
a  measure  of  the  intensity  of  terrestrial  radiation. 

Bain  Gauges. — Two  of  these  are  in  use,  the  standard  being 
a  copper  cylinder,  14  inches  deep,  with  a  turned  brass  rim 
5  inches  in  diameter.  One  of  Symon's  storm  rain  gauges 
is  in  use  from  April  to  October  for  the  direct  observation  of 
thunderstorm  and  other  torrential  rains. 
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Anemometer  and  Wind  Van^. — A  Eobinson  hemispherical 
cup  anemometer  and  wind  vane  are  placed  on  the  top 
of  a  ladder  erection  at  a  height  of  17  feet  above  the  ground. 
Owing  to  the  somewhat  sheltered  position,  the  results  are 
only  of  comparative  value,  although,  for  a  town,  the  situation 
is  about  as  good  as  could  be  obtained. 

Sunshine. — A  Campbell-Stokes  sunshine  recorder  gives  a 
continuous  record  of  bright  sunshine  whenever  the  sun 
shines.  Owing  to  smoke  from  the  city,  fully  10  per  cent, 
of  the  possible  sunshine  is  lost,  even  on  practically  cloudless 
days,  it  being  a  well-known  fact  that  the  instrument  ceases 
to  record  when  the  sun  shines  through  smoke-haze,  or  thin 
cirri-form  clouds. 

Bainhand. — Observations  on  the  thickness  of  the  rainband 
in  the  spectrum  of  sunlight  are  generally  made  thrice 
daily,  viz.,  at  9  A.M.,  noon,  and  3  p.m.;  an  extra  observation 
being  made  at  6  p.m.  when  the  state  of  the  light  permits. 
The  instrument  used  is  one  of  Hilger's  direct  vision 
spectroscopes. 

Miscellaneovs  Observations. — A  Stephanome,  invented  by 
Professor  Tait,  is  employed  for  the  angular  measurements  of 
halos,  coronse,  etc.  Since  last  year  (1892)  one  of  Aitken's 
dust  counters  and  a  koniscope  have  been  added  to  the  stock 
of  instruments,  regular  observations  being  at  present  in 
progress.  In  addition  to  the  above,  non-instrumental 
observations  of  the  direction  and  force  of  the  wind,  amount, 
form,  and  species  of  cloud,  etc.,  are  made  daily.  The 
instruments,  of  which  the  foregoing  is  a  brief  description, 
have,  with  few  exceptions,  been  compared  with  the  standard 
instruments  at  the  Kew  Observatory,  an  additional  check 
being  the  annual  inspection  of  the  station  by  Dr  Buchan, 
in  the  autumn  of  each  year. 

Eemarks  on  the  Meteorology  of  1892. 

January, — Dry  and  sunny  weather  were  the  prominent 
features  of  the  meteorology  of  this  month.  During  the  first 
three  weeks,  temperature  was  uniformly  low,  and  slight 
showers  of  snow  and  soft  hail  were  of  frequent  occurrence. 
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During  the  last  week  the  temperature  rose  rapidly,  with 
freshening  west  and  south-west  winds,  which  blew  with  the 
force  of  a  moderate  gale  on  the  28th  and  29th.  The  finest 
weather  was  from  the  14th  to  the  16th,  14  J  hours  bright 
sunshine  being  recorded,  although  a  considerable  amount 
was  lost  owing  to  thick  haze,  which  invariably  accompanies 
anti-cyclonic  conditions  througliout  the  winter.  This  sunny 
period  was  succeeded  by  a  week's  dull  weather,  no  sunshine 
being  recorded  during  the  week  ending  the  23rd,  during 
which  time  showers  were  of  frequent  occurrence. 

February. — The  month  opened  with  strong  westerly 
breezes  and  low  pressure,  the  minimum  for  the  month  being 
recorded  on  the  2nd.  During  the  first  fortnight,  temperature 
kept  well  above  the  mean,  accompanied  by  a  good  deal  of 
bright  sunshine.  On  the  13th,  pressure  reached  its  maximum 
for  the  month,  this  being  accompanied  by  easterly  winds,  which 
blew  persistently  till  the  close  of  the  month.  Temperature 
during  this  period  remained  low,  showers  of  snow  and  hail 
being  of  frequent  occurrence.     Little  sunshine  was  recorded. 

March. — Northerly  and  easterly  winds  blew  well-nigh 
persistently  throughout  the  greater  part  of  March,  the 
accompanying  weather  being  cold  and  unsettled,  although 
sunshine  was  abundant.  The  month  opened  with  high 
barometric  pressure  and  frequent  auroral  displays,  although 
with  dull  weather,  only  9  hours'  sunshine  being  recorded  in 
the  first  week;  dry  weather,  however,  prevailed,  no  pre- 
cipitation being  noted  in  the  period  under  consideration. 
During  the  second  week  wintry  weather  was  experienced, 
snow  falling  daily,  while  pressure  fell  to  a  minimum  on  the 
9th,  and  kept  well  below  the  mean  till  the  18th.  During 
the  remainder  of  the  month,  although  cold  weather  largely 
predominated,  there  were  a  few  brief  intervals  of  warmth, 
accompanied  by  a  considerable  amount  of  sunshine  and  but 
little  rainfall  With  the  exception  of  a  severe  snowstorm  on 
the  26th,  which  yielded  0'44  inch  of  water,  no  really  bad 
weather  was  experienced. 

April. — The  outstanding  feature  of  the  meteorology  of  this 
month  was  the  large  amount  of  bright  sunshine,  162  hours 
being  recorded.     During  the  first  half  of  the  month,  when 
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easterly  and  north-easterly  winds  prevailed,  there  was  a 
considerable  number  of  dull  days,  although  little  rain  fell. 
Temperature  on  the  2nd  rose  to  68°,  rising  above  60**  on  the 
first  four  days  of  the  month.  The  second  half  of  the  month 
was  fine  and  sunny,  although  snow  showers  were  of  some- 
what frequent  occurrence.  Pressure  was  high  and  steady, 
and  there  was  no  storm  of  importance. 

May. — During  the  first  half  the  barometer  was  high  and 
steady,  accompanied  by  little  rainfall,  and  three-fifths  of 
the  total  sunshine ;  but  on  the  14th  the  barometer  fell 
quickly,  and  reached  the  minimum  for  the  month  on  the 
16th.  During  the  second  half  of  the  month  rain  fell  almost 
daily,  and  the  weather  was  generally  unsettled.  Temperature 
up  till  the  23rd  of  the  month  was,  on  the  whole,  below  the 
average,  but  thereafter  kept  well  above  it.  No  gales  were 
experienced. 

JuTie, — Cyclonic  conditions  prevailed  throughout  the  greater 
part  of  June,  the  only  really  fine  weather  experienced  being 
on  the  7th,  8th,  and  9th,  the  maximum  temperature  recorded 
on  these  days  being  70°'9,  75°*8,  and  80°*1  respectively.  On 
no  other  day  of  the  month  did  the  temperature  reach  70°. 
Sunshine  was  on  the  whole  abundant,  although  heavy  rains 
were  of  common  occurrence. 

July. — The  prominent  features  of  the  weather  of  this 
month  were,  a  mean  temperature  considerably  below  the 
average,  with  an  almost  entire  absence  of  warm  weather,  and 
a  rainfall  considerably  below  the  normal.  Little  sunshine 
was,  however,  recorded.  During  the  first  week  rather  stormy 
weather  was  experienced,  pressure  falling  to  a  minimum  on 
the  7th,  rain  descending  daily  from  the  2nd  to  the  7th  of  the 
month.  Up  to  the  19th  pressure  deviated  but  little  from 
the  normal,  the  weather  remaining  dry,  with  light  easterly 
winds;  but  on  the  18th  and  19th  pressure  gave  way,  rain 
coming  down  heavily.  On  the  20th  an  anti-cyclone  advanced 
from  the  westward,  this  being  accompanied  by  dull,  cloudy, 
but  dry  weather. 

August. — Throughout  the  greater  part  of  August  unsettled 
and  showery  weather  largely  predominated,  although  sunshine 
was  fairly  abundant.    Although  temperature  was  but  a  third 
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of  a  degree  below  the  normal,  there  were  only  two  days 
on  which  70°  was  reached.  Except  for  a  few  days  during 
the  second  week,  when  the  barometer  rose  above  30  inches, 
pressure  was  below  the  mean,  the  range,  however,  being 
small.  The  finest  weather  occurred  about  the  middle  of  the 
month,  the  14th  and  15th  having  over  10  hours*  sunshine. 
This  was  followed  by  the  dullest  weather  experienced  during 
the  month,  only  22  hours*  sunshine  being  recorded  in  the 
6  days  ending  the  22nd. 

September, — Throughout  the  greater  part  of  this  month 
winds  from  a  westerly  quarter  prevailed,  producing  showery 
and  generally  unsettled  weather,  although  the  total  rainfall 
was  less  than  half  the  average.  Temperature  was  fully  two 
degrees  below  the  normal,  and  never  rose  above  64°*5,  a  very 
low  maximum  for  this  month.  Sunshine,  owing  to  the 
cloudy  conditions  accompanying  the  westerly  winds,  was 
scanty,  no  day  being  really  fine,  the  sunniest  being  the  17th, 
when  8  hours  was  recorded. 

October. — This  month  was  relatively  one  of  the  coldest  of 
the  whole  year,  temperature  falling,  on  the  mean,  3°'7  below 
the  average.  Rainfall  was  considerably  above  the  normal, 
the  month  being  the  wettest  October  since  1886,  when  the 
precipitation  was  slightly  greater.  In  the  first  3  weeks  only 
27  hours*  sunshine  was  recorded,  there  being  12  days  on  which 
the  amount  registered  was  less  than  1  hour.  The  first  snow 
of  the  season  fell  on  the  23rd.  The  rainfall  on  the  3rd,  viz., 
0*92  inch,  was  the  greatest  daily  fall  throughout  the  year. 

November. — Mild  weather  prevailed  throughout  the  whole 
of  this  month,  temperature  on  no  occasion  falling  below  30°'l 
in  the  shade.  On  the  other  hand,  temperatures  exceeding 
50°  were  recorded  on  no  less  than  12  days.  Sunshine  was 
about  the  average,  but  there  was  no  day  on  which  more  than 
four  hours  was  recorded.  There  was,  however,  no  period 
characterised  by  very  dull  weather.  The  only  snowfall  of 
the  month  occurred  on  the  30th. 

December. — The  month  opened  with  a  heavy  snowstorm 
and  cold  weather,  the  maximum  temperature  on  the  2nd 
being  30°1.  During  the  first  fortnight  cold,  wintry  weather 
was  experienced,  barometric  pressure  being  very  unsteady. 
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This  was  followed  by  a  week  of  mild  weather,  temperature 
rising  to  52°0  on  the  17th  and  53°1  on  the  18th.  During 
this  week  rather  strong  westerly  winds  were  experienced. 
On  the  20th,  easterly  winds  set  in,  continuing  till  the  end  of 
the  month.  Very  cold  weather  occurred  in  the  last  week, 
the  maximum  on  the  25th  being  only  26°1.  No  precipita- 
tion was  noted  between  the  22nd  and  the  30th.  This  was 
the  coldest  December  since  1882,  the  mean  temperature 
being  34°"8,  or  4°  below  the  average.  Colder  Decembers 
were  the  following : — 


Year. 

Temp, 

Year. 

Temp. 

Year. 

Temp. 

1882 

ss'^-e 

1846 

34° -4 

1816 

34°a 

1878 

31"-0 

1844 

33" -0 

1801 

32° -6 

1874 

32'-0 

1819 

34°0 

1799     . 

34"'3 

1796,  mean  temperature  81°'0. 

On  the  other  hand,  the  mildest  December  was  that  of 
1843,  when  the  mean  temperature  was  47°*7. 

Noteworthy  Phenomena  in  the  Meteorology  of  1892. 

Highest  barometric  reading  30621  inches,  on  March  22nd, 

at  noon. 
Lowest  barometric  reading  28708  inches,  on  February  2nd, 

at  5  A.M. 
Highest  temperature  in  shade  80''*1,  on  June  9th,  at  1  p.m. 
Lowest  temperature  in  shade  14''-0,  on  February  19th,  at 

5  A.M. 

Greatest  daily  range  of  temperature  33°'l,  on  April  2nd. 
Least  daily  range  of  temperature  3°*0,  on  October  13th. 
Highest  temperature  in  sun's  rays  131°*5,  on  August  3rd. 
Greatest  excess  of  sun  maximum  over  shade  maximum, 

76°-8,  on  March  27th. 
Lowest  temperature  on  grass  8°-7,  on  December  2nd. 
Greatest  difference  between  minimum  on  grass  and  shade, 

12°-0,  on  April  5th. 
Stormiest  day  January  29th,  mean  wind  velocity  23  miles 

per  hour. 
Sunniest  day  June  9th,  with  14  hours  38  minutes  sunshine. 
Greatest  daily  rainfall  0*92  inch,  on  October  3rd. 
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VIII.  A  further  Description  of  Palseospondylus  Gunni, 
Traquair.  By  E.  H.  Traquair,  Esq.,  M.D.,  LL.D., 
F.R.S.     [Plate  I.] 

(Read  18th  January  1893.) 

Pahieospondylus  Gunni  is  the  name  which  I  gave,  a  little 
more  than  two  years  ago,^  to  a  strange  little  vertebrate 
organism  from  the  Old  Red  Sandstone  of  Achanarras,  Caith- 
ness, the  original  discovery  of  which  we  owe  to  Ur  Marcus 
Gunn  and  his  cousin,  Mr  Alexander  Gunn.  It  is  a  very 
small  creature,  usually  under  an  inch  in  length,  showing  a 
head  and  vertebral  column,  but  neither  jaws  nor  limbs, 
and,  when  first  discovered,  was  supposed  by  some  who  saw 
it  to  be  possibly  a  young  condition  of  Coccosteus.  Concerning 
its  affinities,  I  expressed  myself  as  follows  : — 

"  It  is  very  difficult  to  give  an  opinion  on  the  affinities  of 
this  strange  little  organism,  except  that  it  is  a  vertebrate, 
and  probably  a  fish.  It  is  certainly  not  a  Placoderm,  its 
resemblance  to  a  supposed  *  baby  Coccosteus '  being  entirely 
deceptive.  The  appearance  of  the  head  does  remind  us  in  a 
strange  way  of  the  primitive  skull  of  Myxine,  a  resemblance 
which  is  rendered  still  more  suggestive  by  the  apparent  com- 
plete absence  of  lower  jaw  or  limb-girdles.  But  a  Myxinoid 
with  ossified  skeleton,  including  differentiated  vertebral  centra, 
is,  it  must  be  owned,  a  rather  startling  idea ! " 

Undoubtedly  this  is  a  startling  idea — but  the  Marsipo- 
branch  theory  of  its  affinities  has  found  favour  with  at  least 
two  morphologists  who  have  had  the  opportunity  of  examin- 
ing the  original  as  well  as  other  specimens.  Professor  G.  B. 
Howes,^  of  the  Eoyal  College  of  Science,  writes:  "The 
palaeontological  history  of  the  Marsipobranchii,  until  lately 
estimated  upon  the  supposition  that  the  conodonts,  some  of 
which  have  been  claimed  as  annelide  jaws,  are  Marsipo- 
branch  teeth,  has  recently  undergone  a  revolution,  in 
Traquair's  description  of  a  very  remarkable  fossil  from  the 
Old  Eed  Sandstone  at  Caithness,  which  he  has  named 
Pcdceospondylus  Gunni,  after  its  discoverer.  ...  I  fully 
acquiesce  in  his  having  provisionally  referred  the  creature 

^  Ann.  and  Mag.  Nat.  Hist.  (6),  vol.  vi.,  1890,  p.  486,  fig.  4, 
^  Trans.  Biol.  Soc.  Liverpool,  vol.  vi.,  pp.  143,  144. 
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to  a  Marsipobranch  afl&nity.  .  .  .  There  appears  to  me  no 
inherent  objection  to  referring  the  animal  to  a  kinship  with  the 
Hags,  merely  because  its  skeleton  was  superficially  calcified, 
especially  if  Dohrn's  views  of  the  origin  of  Cyclostomata  by 
degradation  from  a  truly  gnathostomous  type,  and  if  Walcott's 
recently  alleged  discovery  of  a  Chimaeroid  notochord  in  the 
Ordovician  strata,  should  ultimately  prove  correct." 

The  other  writer  is  Mr  Smith  Woodward,  who  has 
furnished  some  notes  regarding  this  organism,  as  well  as 
a  "restored"  sketch  embodying  his  idea  of  its  structure.^ 
Concerning  its  affinities,  he  remarks : — "  It  seems  to  possess 
an  unpaired  nose,  lip  cartilages  in  place  of  functional  jaws, 
and  no  paired  limbs ;  thus  agreeing  precisely  with  the 
lampreys  and  hagfishes,  of  which  the  fossil  representatives 
have  long  been  sought.  Theoretically  speaking,  allies  of  these 
limbless  Chordata  ought  to  have  been  a  dominant  type  in 
the  late  Silurian  and  early  Old  Eed  Sandstone  age ;  and  it  is 
a  well-known  law  that  animals,  when  dominant,  attain  to  a 
higher  degree  of  development  than  at  any  other  time  in 
their  history.  It  is  extremely  probable,  therefore,  that 
Palceospondylus  belongs  to  this  interesting  category." 

Mr  Woodward,  indeed,  goes  so  far  as  to  see,  in  the  head 
of  Palceospondylus,  "a  great  broad  ring  crushed  upon  the 
anterior  part  of  the  skull,"  which  "  bears  an  extraordinary 
resemblance  to  the  annular  cartilage  forming  the  rim  of  the 
mouth  in  the  lamprey."  If  there  is  no  mistake  here,  we 
should  certainly  expect  to  find  other  points  of  correspond- 
ence of  an  equally  interesting  character  between  the  skulls 
of  Palceospondylus  and  Petromyzon,  and  the  affinities  of  the 
former  with  the  living  Marsipobranch s  must  be  very  much 
closer  than  I  ever  imagined  them  to  be  when  I  first  hazarded 
the  suggestion  of  such  an  alliance. 

Since  my  first  notice  of  Palceospondylus  was  published,  I 
have  examined  a  considerable  number  of  additional  speci- 
mens, some  of  which  were  collected  by  myself  and  my  friend 
Mr  John  Gunn ;  others,  and  among  these  the  beautiful 
specimen  represented  in  PI.  I.,  Fig.  1,  I  obtained  from  Mr 
Donald  Calder  of  Thurso. 

^  Natural  Science,  vol.  i.,  No.  8,  October  1892,  p.  697,  fig.  1. 
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It  must  first  be  noted  that  all  the  specimens  seem  to  lie 
on  their  backs  in  the  stone,  the  ventral  aspect  of  the  head 
only  being  exposed:  where  the  vertebral  column  is  well 
preserved,  this  can  be  verified  by  observing  the  relation  of 
the  neural  arches  to  the  centra,  as  shortly  behind  the  head 
the  column  is  ordinarily  twisted  so  as  to  lie  on  its  side 
(Woodcut,  p.  90).  These  facts  indicate  that  the  head  not 
only  was  flattened,  but  that  the  upper  or  dorsal  aspect  had 
irregularities  causing  it  to  adhere  more  closely  to  the  matrix. 
Secondly,  we  must  bear  in  mind  that  almost  every  specimen 
which  has  occurred  has  the  skull  in  a  more  or  less  abraded 
condition.  The  specimens  are  not  conspicuous  except  upon 
weathered  surfaces,  and  then  it  will  be  found  that  the 
weathering  has  eaten  more  or  less  through  the  surface  of 
the  head,  so  as  to  produce  an  appearance  naturally  subject 
to  some  variation  in  different  individuals.  The  substance 
of  which  the  remains  consists  -is  black,  and  of  the  appear- 
ance of  jet ;  I  have  not  examined  it  microscopically,^  but 
under  a  simple  lens  it  presents  no  trace  of  structure. 

Fig.  2,  PI.  I.,  represents  the  most  uninjured  head  which  I 
have  ever  obtained,  and  which  is  here,  as  usual,  looked  at 
from  the  ventral  surface.  It  is  oblong,  divided  by  a  con- 
striction on  each  side  into  anterior  and  posterior  parts,  each 
of  a  somewhat  hexagonal  shape.  The  anterior  part  (Woodcut, 
tp)  has  a  narrow  anterior  margin,  and  a  broader  posterior  one 
where  it  joins  the  hinder  division;  on  each  side  there  are  two 
lateral  margins,  joining  each  other  in  an  obtuse  external  angle. 
The  surface  of  this  division  of  the  cranium  is  gently  convex, 
with  a  median  longitudinal  depression  or  furrow,  the  edges  of 
which  are  somewhat  prominent.  The  surface  on  each  side  is 
not  smooth,  but  shows  several  pitted  markings  radiating  some- 
what from  each  external  angle.  Each  antero-lateral  angle  is 
produced  into  an  anteriorly  directed  pointed  feeler-like  process, 
reminding  us  indeed  of  the  prepalatine  process  of  Myxine, 
but  an  examination  of  other  specimens  (see  Figs.  1  and  4) 
shows  that  there  were  at  least  two  other  similar  but  shorter 

^  The  fish  remains,  in  general,  which  occur  in  the  Caithness  flags,  are 
quite  useless  for  microscopic  work,  owing  to  the  tissue  being  saturated  with 
opaque  black  bituminous  matter. 
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points  projecting  forward  from  the  anterior  margin  of  the  skull 
(Woodcut,  c).  The  posterior  division  of  the  skull  (Woodcut, 
p.a.)  is  flatter  than  the  anterior,  but 
the  median  furrow  or  groove  is  still 
observable,  though  not  so  sharply 
defined. 

)?*  ^4^?  ''  "^^^  most  natural  interpretation  of 

^'  4&tBc  theae  appearances  seems  to  be  this, 

— that  we  have  here  a  primitive 
cranium  composed  of  calcified  carti- 
lage, as  there  are  no  reliable 
evidences  of  discrete  ossifications, 
— that  the  posterior  part  represents 
the  parachordal  elements  fused  with 
the  ear  capsnles,  while  the  anterior 
part  consists  of  the  trabeculse,  fused 
with  an  element  on  each  side  repre- 
senting the  palatine  cartilage  of  the 
lamprey  —  and  that  the  anterior 
border  of  the  head,  with  its  four 
points  or  cirrhi,  represents  the  upper 
margin  of  a  suctorial  mouth.  There 
seems  to  be  no  basicranial  fontanella 
I  have  already  said  that  in  almost 
every  case  the  surface  of  the  head 
is  more  or  less  eroded  and  broken 
through,  and  the  efi'ects  of  this 
wearing  are  seen  in  Figs.  1,  4, 
and  5.  Naturally  the  more  pro- 
,  minent  parts  on  each  side  of  the 

^'  median   groove  are  the  first  to  go, 

and  consequently  the  circumference 
Magnified  restored  outline,  of  *^^  antenor  part  of  the  skull  IS 
tlieheidBeeufrotntbeventrBl  apt  to  remain  in  a  ring-like  form, 
surface.  c,cirrM;t.p., anterior  while  the  rest  is  more  or  less  worn 
pftrtofcrauiumij:,pairrfpkfe.  away.  That  this  13  the  ongin  of 
likestrocturebEhindthohead.  the  appearance  interpreted  by  Mr 
Smith  Woodward  as  an  oral  ring,  and  compared  by  him  to 
the  annular  cartilage  of  the  lamprey,  there  can  be  n 
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of  doubt.  The  supposed  ring  is  the  result  of  weathering, 
so  that  the  resemblance  between  Palceospondyltcs  and 
Petromyzon  is  not  quite  so  close  as  the  presence  of  such  a 
structure  would  have  led  us  to  suppose. 

Nevertheless,  the  total  absence  of  any  trace  of  lower  jaw, 
together  with  the  entire  appearance  of  the  cranium,  is  highly 
suggestive  of  the  idea  that  we  have  here  to  deal  with  an 
agnathous  suctorial  vertebrate,  related  in  some  way  to  the 
modern  Marsipobranchii.    What  of  the  organs  of  special  sense  ? 

There  can  be  no  reasonable  doubt  that  the  lateral  parts  of 
the  hinder  moiety  of  the  cranium  enclosed  the  auditory 
organs.  In  Fig.  1,  what  I  suppose  to  be  the  auditory  capsules 
are  shown  broken  into  at  various  places  by  the  process  of 
weathering.  The  ventral  convexity  of  the  lateral  parts  of 
the  anterior  half  of  the  skull,  of  the  part  on  each  side  which 
I  have  compared  to  the  palatine  cartilage  of  the  lamprey, 
most  probably  also  corresponds  to  the  position  of  the  eye. 
When  these  convexities  are  worn  away,  as  in  Figs.  1,  4, 
and  5,  what  seems  to  remain  of  the  front  part  .of  the 
skull  is  a  comparatively  narrow  portion  traversing  antero- 
posteriorly  the  space  enclosed  by  the  now  ring-like  circum- 
ference, and  dividing  that  space  into  two  smaller  and  lateral 
spaces,  which  at  first  sight  one  might  be  tempted  to  look 
upon  as  paired  nasal  chambers.  But  these  seem  to  me  to  be 
certainly  only  the  orbits  broken  into  from  below,  and  con- 
sequently I  here  agree  with  Mr  Woodward,  that  there  is 
"  no  certain  evidence  of  nasal  capsules."  Consequently  it  is 
not  impossible  that  the  nasal  organ  was  single,  as  in  recent 
Marsipobranchii; 

Immediately  behind  the  head  there  is  an  appearance  which 
I  at  first  interpreted  as  a  small  median  shield  covering  the 
first  half  dozen  vertebrae  on  the  dorsal  aspect  (see  Fig.  2;  also 
X  in  Woodcut),  in  which  interpretation  Mr  Woodward  also 
seems  to  concur.  But  since  I  wrote  my  previous  notice  I 
have  examined  several  specimens,  for  example  that  repre- 
sented in  Fig.  1,  in  which  it  is  plain  that  the  supposed 
median  shield  consists  of  two  narrow  lateral  pieces,  which 
may  be  divaricated  at  an  angle  from  each  other.  Ordinarily, 
however,  the  two  pieces  lie  so  closely  in  apposition  to  the 
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vertebrae  on  each  side,  that  a  deceptive  conclusion  is 
suggested  as  to  their  being  continuous  in  the  middle  line 
over  that  aspect  of  the  axis,  the  dorsal  one,  which  is 
attached  to  the  matrix  (as  in  Fig.  2). 

I  must  confess  that  I  find  it,  for  the  present,  very  difficult 
to  put  an  interpretation  upon  this  curious  paired  structure, 
and  I  must  own  also  that  it  is  possible  that  in  the  eyes  of 
some  it  may  appear  to  indicate  a  rudiment  or  remnant  of  a 
shoulder-girdle — an  idea  which  would  be  somewhat  fatal  to  the 
Marsipobranch  theory  of  this  organism.  But  if  this  piece  on 
each  side  appertains  to  a  pectoral  arch,  it  can  only,  from  its 
position,  represent  either  a  supra-clavicular  or  a  post-temporal 
element,  which  would  indicate  a  condition  somewhat  incon- 
sistent with  the  otherwise  very  primitive  structure  of 
Palceospondylvs.  It  seems  to  me  quite  possible  that  these 
two  pieces  may  have  been  someway  concerned  in  the 
support  of  the  branchial  apparatus. 

The  vertebral  column  is  rarely  well  preserved ;  in  fact,  in 
the  majority  of  specimens,  it  appears  merely  as  a  bituminous 
streak,  with  only  faint  indications  of  transverse  segmentation. 
It  is  well  shown  in  the  specimen  represented  in  Fig.  1,  and  in 
Fig.  3  I  have  represented,  on  a  more  magnified  scale,  the 
vertebral  centra  immediately  behind  the  head  in  another 
example.  These  most  anterior  centra  are  rather  shorter  than 
broad,  but  farther  back  their  length  equals  their  breadth. 
Externally  they  are  marked  by  several  longitudinal  grooves, 
of  which  one  is  median  and  ventral.  Internally  they  are 
undoubtedly  hollow,  and  are  genuine  ring-vertebrse,  the 
hollow  tubular  interior  being  often  opened  into  and  shown 
by  erosion,  as  is  the  case  in  the  last  vertebra,  that  on  the  left, 
represented  in  Fig.  3.  The  dorsal  aspect  of  the  vertebrae 
immediately  behind  the  head  is  never  shown,  but  so  soon  as 
the  column  gets  twisted  round  on  its  side  it  may  be  seen 
that  each  centrum  is  surmounted  by  a  somewhat  square- 
shaped  neural  piece  or  arch.  About  the  posterior  two-thirds 
of  the  column  these  neural  pieces  become  elongated  into 
slender  and  very  oblique  spines,  producing  a  fin-like  eleva- 
tion, which  again  falls  away  towards  the  point  of  the  tail. 
A  similar  development  of  haemal  spines  occurs  at  the  same 
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place  on  the  ventral  aspect  of  the  axis,  but  here  they  are 
shorter,  and  the  fin-like  expansion  consequently  is  not  so 
deep.  No  interspinous  elements  and  no  fin-rays  can  be 
detected,  yet  Palceospondylus  may  be  said  to  have  a  proto- 
cercal  tail,  and  it  is  also  interesting  to  observe  that  here 
the  upper  or  dorsal  fin-expansion  is  deeper  than  the  lower 
or  ventral  one.  Mr  Woodward  does  not  emphasise  this  in 
his  figure,  and  he  has  also  represented  the  neural  and  haemal 
spines  as  much  less  oblique  than  they  really  are.  He  has 
also  represented  the  vertebral  centra  all  the  way  along  as 
separated  by  intervals  from  each  other,  a  condition  which, 
according  to  my  specimens,  only  occurs  with  the  vertebrae 
immediately  behind  the  head. 

Summary. 

I  have  at  present  no  further  details  regarding  the  structure 
of  Palceospondylus,  though  there  is  every  ground  for  hope  that 
still  better  specimens  may  turn  up  in  the  locality  in  course 
of  time.  Meanwhile,  what  is  already  known  may  be 
summarised  as  follows : — 

1.  The  cranium  is  of  a  simple  structure,  and  no  distinctly 
differentiated  bones  can  be  detected  in  its  composition.  It 
is  seen  only  from  the  ventral  surface,  and  consists  of  two 
parts — an  anterior,  comparable  to  the  trabecular  and  palatal 
part  of  the  lamprey's  skull ;  and  a  posterior,  also  comparable 
to  the  parachordal  part  and  auditory  capsules.  Evidence  as 
to  the  condition  of  the  nasal  organ  is  deficient.  The  anterior 
margin  shows  several  pointed  processes  or  cirrhi.  No  trace 
of  jaws  have  ever  been  detected  in  any  of  the  numerous 
specimens  which  have  been  examined. 

2.  Immediately  behind  the  head  are  two  small,  oblong, 
plate-like  bodies,  which  in  their  natural  position  lie  closely 
apposed  to  the  commencement  of  the  vertebral  column,  one  on 
each  side.     Their  morphological  signification  is  quite  obscure. 

3.  The  notochordal  sheath  is  calcified  in  the  form  of  ring- 
shaped  or  hollow  vertebral  centra.  These  are  furnished  with 
neural  arches,  which,  towards  the  caudal  extremity,  become 
produced  into  slender  neural  spines,  while  at  the  same  plac^ 
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on  the  opposite  side  are  developed  shorter  haemal  ones.  There 
are  no  ribs. 

4.  There  are  no  paired  limbs. 

Is  Palceospondylus  possibly  a  larval  form  ?  If  so,  where  is 
the  adult?  The  other  fossil  Vertebrata  of  Achanarras  are 
all  common  fishes  of  the  Orcadian  Old  Bed  Sandstone  area, 
and  to  none  of  them  (not  even  Coccosteus)  can  parental  rela- 
tionship to  this  little  creature  be  ascribed.  Moreover,  the 
high  condition  of  differentiation  of  its  vertebrae  render  the 
larval  theory  extremely  improbable. 

It  seems,  indeed,  impossible  to  refer  the  organism  to  any 
existing  vertebrate  class,  unless  it  be  the  Marsipobranchii  or 
Cyclostomata,  an  alliance  from  which  the  calcification  of  the 
notochordal  sheath  in  the  form  of  ring  vertebrae  need  not 
exclude  it,  though,  to  repeat  my  previous  expression,  it  is  a 
"  rather  startling  idea."  It  is,  however,  better  to  avoid  any 
appearance  of  dogmatism  in  this  matter,  and  to  wait  in  hopes 
that  fresh  material  may  throw  still  more  light  upon  the 
structure  of  this  strange  relic  of  early  vertebrate  life. 

Explanation  of  Plate  I. 

Fig.  1.  Palceospondylus  Gunni,  Traq. ;  magnified  three  diameters.  From 
a  specimen  collected  by  Mr  Donald  Calder,  of  Thurso. 

Fig.  2.  Head  of  another  specimen,  not  eroded  ;  magnified  five  diameters. 

Fig.  3.  The  first  six  vertebral  centra  of  another  specimen,  seen  from  below  ; 
magnified  eight  diameters. 

Figs.  4  and  5.  Two  heads  as  they  usually  occur,  showing  the  effects  of 
weathering  or  erosion. 


IX.  On  Scorpaena  dactyloptera,  Delaroche,^  and  its  Occurrence 
in  the  British  North  Sea  Area.  By  Wm.  Eagle  Clarke, 
Esq.,  F.L.S.,  M.B.O.U.     [Plate  II.] 

(Read  15th  March  1893.) 

The  first  occurrence  of  this  deep-sea  fish  on  the  coasts 
of  Great  Britain  may  be  considered  worthy  of  some- 
thing more  than  a  mere  record  of  the  details  relating  to  that 

^  I  prefer  to  render  this  authority's  name  as  he  himself  has  given  it.     It 
is,  however,  quoted  as  '^Do  la  Koche"  and  **de  Laroche"  by  authors. 
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event,  from  the  fact  of  this  latest  example  having  been 
obtained  on  the  shores  of  the  North  Sea,  whereby  an 
extension  of  its  geographical,  and,  perhaps,  of  its  bathy- 
metrical  range  is  indicated. 

This  occurrence,  too,  directs  attention  to  the  circumstance, 
that  this  fish  has  no  place  in  works  treating  on  the  ichthy- 
ology of  the  British  Islands;  and  has  suggested  to  the  writer 
that  it  might  be  useful  to  give  a  short  sketch  of  its  history 
and  natural  history,  so  far  as  they  are  known  to  him,  based 
upon  the  scattered  information  existing  upon  the  subject. 
Advantage  has  also  been  taken  of  the  opportunity  of  affording 
a  faithful  figure  of  the  species,  a  desideratum,  as  Delaroche's 
plate — the  only  existing  one — must  be  regarded  as  far  from 
satisfactory. 

This  North  Sea  specimen  was  washed  up  on  the  sands  at 
Coatham,  on  the  Yorkshire  coast,  on  the  2nd  of  February 
1893.  Here  it  was  picked  up  by  a  fisherman,  who,  fortun- 
ately, took  it  to  my  friend  Mr  T.  H.  Nelson,  a  gentleman 
well  known  in  the  county  for  his  great  interest  in  natural 
history  matters.  Mr  Nelson  not  only  sent  the  specimen 
to  me  for  examination,  but  has  most  kindly  presented  it  to 
the  collections  in  the  Museum  of  Science  and  Art,  Edin- 
burgh. On  examination,  I  found  that  the  fish  bore  a  con- 
siderable general  resemblance  to  Sebastes  norwegicus — a  fact 
which  I  afterwards  ascertained  to  be  alluded  to  by  several 
of  its  earliest  historians.  It  differs,  however,  in  several 
important  and  obvious  characters,  among  others  (1)  in 
having  the  interorbital  space  narrow  and  concave;  and 
(2)  in  having  the  dorsal  spines  longer  than  the  dorsal 
rays. 

The  following  is  a  description  of  this  specimen,  which  is 
a  young  one,  measuring  4*8  inches,  or  122  millimetres,  in 
length: — branchiostegals  7;  dorsal  spines  12,  rays  13;  anal 
spines  3,  rays  5.  The  spines  of  the  dorsal  fin  are  strong 
and  sharp,  the  third  being  the  longest.  The  second  spine 
of  the  anal  fin  is  the  longest.  The  rays  of  the  pectoral 
fins  are  strong,  and  the  inferior  ones  are  free  for  about 
one-half  their  length — a  peculiarity  which  has  earned  for 
this  fish  the  specific  name  of  dactyloptera.    The  interorbital 
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space  is  very  narrow,  is  concave,  and  has  two  lateral  ridges 
on  each  side.  The  vertex  is  armed  with  prominent  spines. 
There  are  five  spines  on  the  praeoperculum,  the  second  of 
which  is  the  largest.  There  are  also  two  spines  of  small 
size  on  the  operculum.  The  maxilla  reaches  to  beyond  the 
centre  of  the  eye.  The  specimen,  when  fresh,  was  of  a 
beautiful  golden-red  colour,  and  did  not  exhibit  the  lateral 
bands  or  spots  of  brown  or  deep  red  which  characterise  the 
adult.  Nor  does  the  mandible  project  beyond  the  praemaxilla, 
though  it  is  distinctly  shown  to  do  so  in  Delaroche's  figure 
of  the  species.  Delaroche,  however,  remarks  that  this  is 
not  a  constant  character. 

According  to  other  authorities,  the  adult  of  this  beautiful 
fish  is  red,  tinged  with  carmine,  paler,  almost  white 
beneath,  and  banded  or  spotted  with  brown  or  dark  red. 
The  tongue  is  described  as  being  free  anteriorly.  In  addition, 
it  is  important  to  mention  that  this  species  is  said  not  to 
possess  a  swim-bladder.  The  number  of  the  pyloric  coeca 
is  5,  or,  according  to  some  authorities,  7. 

The  geographical  distribution  of  Scorjpcena  dactyloptera  is 
confined  to  the  Mediterranean  Sea;  the  north-east  Atlantic 
Ocean,  from  the  Cape  Verd  Islands  to  the  coast  of  Norway; 
and  now  extends  to  the  North  Sea.  Its  bathymetrical 
distribution  appears  to  range  from  54  to  527  fathoms. 

"La  Scorp^ne  dactylopt^re"  was  made  known  to  science  by 
Dr  Delaroche  (1)  from  specimens  obtained  by  him  off  Iviga, 
one  of  the  Balearic  Islands,  during  the  winter  of  1807-8. 
Here  he  tells  us  that  his  new  fish  is  known  by  the  name 
of  the  "  S6ran  impdriale,"  from  its  beautiful  red  colour ;  and 
he  remarks  upon  its  resemblance  to  the  Perca  norwegica 
of  Fabricius.  It  is  only  to  be  found,  according  to  this 
authority,  in  the  great  depths  of  the  Mediterranean ;  and  to 
be  either  very  rare  or  little  known  at  the  ports  where  it  is 
not  the  custom  to  fish  at  the  depths  frequented  by  this 
species.  Delaroche  was  present  at  the  capture  of  many 
specimens  close  to  Iviga,  from  depths  ranging  from  160  to 
180  fathoms;  and  in  the  vicinity  of  Barcelona,  where  the 
fish  is  called  the  "  Panegal,"  it  was  obtained  by  him  at  330 
fathoms.    The  average  size  of  the  specimens  was  from  two 
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to  three  decimetres  in  length.    As  food  he  found  it  to  be 
but  little  esteemed. 

Further  information  regarding  this  species  in  the  Mediter- 
ranean is  afiforded  by  several  ichthyologists.  Risso  (2  and  3) 
says  that  it  is  very  common  ofif  Nice,  where  it  is  found  during 
the  whole  year  amongst  rocks  at  great  depths;  and  is  known 
by  the  name  of  "  Cardouniero,"  from  its  spines.  The  female, 
he  tells  us,  is  full  of  eggs  in  summer ;  and  that  though  the 
flesh  of  this  fish  is  of  little  repute  as  food,  it  is  made  into 
soup.  Cuvier  and  Valenciennes  (8)  describe  it  as  a  beautiful 
species,  so  much  like  Sebastes  norwegicus  in  appearance,  that 
it  is  necessary  to  place  the  two  species  side  by  side  to 
distinguish  them.  These  eminent  authorities  further  say 
that  this  fish  is  not  rare  in  any  part  of  the  Mediterranean, 
but  only  lives  at  great  depths;  and  that  it  attains  to  a 
length  of  18  inches,  and  then  weighs  four  pounds  or  there- 
abouts. Guichenot  (12)  records  it  for  the  Algerian  seas,  and 
Sauvage  (20),  under  the  name  of  Sebastes  bibroni,  for  those 
of  Sicily.  In  the  Adriatic,  Faber  (13)  describes  it  as 
being  general,  but  very  scarce,  and  only  quite  accidentally 
met  with  at  great  depths;  and  he  mentions  ofif  Trieste, 
the  Island  of  Cherso,  and  the  Dalmatian  coast,  as  localities 
for  it. 

As  an  Atlantic  species,  Scorpcena  dactyloptera  has  long 
been  well  known  from  Madeira,  through  the  useful  researches 
of  Lowe  (9  and  10) ;  who  records  it  as  occurring  ofif  that 
island  at  depths  varying  from  250  to  400  fathoms.  In  the 
national  collection,  according  to  Dr  Gunther  (14),  in  addition 
to  numerous  examples  from  Madeira,  there  is  one  from  Lan- 
zarote  (Canary  Islands),  and  a  fine  specimen  from  Lisbon. 
During  the  voyage  of  H.M.S.  "Challenger,"  two  minute 
specimens,  respectively  only  5  and  9  millimetres  in  length, 
were  obtained  as  pelagic  fishes  ofif  St  Vincent,  Cape  de  Verd 
Islands,  on  26th  April  1876.  Dr  Giinther  (4)  remarks  upon 
these  specimens,  that  "  as  regards  general  shape,  these  young 
fishes  do  not  dififer  from  the  adult,  but  the  spines  on  the 
occiput  and  praeoperculum  are,  comparatively,  much  larger 
and  finely  denticulated.  The  pectoral  fin  also  is  consider- 
ably longer,  extending  in  the  smaller  specimens  almost  to 
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the  root  of  the  caudal  fin.  Also  the  spines  of  this  specimen 
are  longer  than  the  other."  Concerning  the  occurrence  of 
this  and  other  deep-sea  species  as  pelagic  fishes,  Dr  Gunther 
makes  some  observations  of  great  interest.  He  remarks  that 
for  the  greater  part  of  their  lives  they  inhabit  the  depths  of 
the  ocean,  from  100  fathoms  downwards;  and  proceeds  to 
say  that  the  "  causes  which  make  these  fishes  ascend  to  the 
surface  is  not  known;  but  as  some  of  them  have  been  observed 
to  make  their  appearance  at  the  surface  periodically,  we  may 
surmise  that  this  change  of  habitat  is  in  connection  with 
their  propagation.  Indeed,  most  of  them  are  found  at  the 
surface  only  during  the  early  stages  of  their  growth,  and  it 
would  seem  that  their  ova  and  fry  require  for  development 
and  growth  the  higher  temperature  and  the  light  of  the 
surface-water.  These  fishes  connect  the  surface  pelagic 
fauna  with  the  deep-sea  fauna."  Vaillant  (17),  on  the 
"  Talisman,"  captured  specimens  at  from  54  to  527  fathoms 
off  the  north-west  coast  of  Africa. 

The  northernmost  habitat  of  this  fish,  as  yet  ascertained, 
is  off  the  Norwegian  coast,  whence  it  is  recorded  as  occurring 
by  both  CoUett  (15)  and  Lilljeborg  (16),  and  where  it 
appears  to  be  not  uncommon  in  depths  of  from  100  to  300 
fathoms. 

Eegarding  Scorjpcena  dactyloptera  as  a  British  fisli,  there 
are  but  few  records.  It  was  described  as  new  to  the 
British  fauna  by  Dr  Gunther  (5)  from  several  specimens 
obtained  during  a  deep-sea  trawling  cruise  off  the  south-west 
coast  of  Ireland,  at  a  depth  of  250  fathoms,  during  the  first 
week  of  July  1889.  The  species,  however,  appears  to  be 
not  uncommon  off  the  west  coast  of  Ireland,  whence  Holt 
(6)  has  recorded  examples  at  depths  ranging  from  75  to  500 
fathoms,  in  his  valuable  surveys  of  the  Irish  fishing  grounds. 
Lastly,  we  have  the  Yorkshire  specimen,  obtained,  as  de- 
scribed, during  the  present  year.^ 

From  the  information  afforded  by  our  little  review  of  the 
history  of  this  fish,  its  occurrence  in  the  British  North  Sea 
area  may  be  considered  as  very  remarkable.     The  North  Sea 

^  Since  this  was  printed,  I  have  been  informed  by  Mr  E.  W.  L.  Holt  that 
a  specimen  has  been  recently  captured  in  the  Humber  estuary. 
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has  been  not  inaptly  described  as  "  a  great  plain  covered  with 
shallow  water."  Its  greatest  depth,  covering  an  area  of  any 
magnitude,  within  the  British  area  is  50  fathoms,  at  some 
distance  off  the  north-east  coast  of  Scotland.  South  of  this 
the  sea  shallows  considerably,  until  20  fathoms  is  reached  off 
the  north-east  coast  of  England;  while  farther  south  it 
becomes  shallower  still,  and  20  fathoms  is  only  to  be  found 
quite  locally.  Here  and  there  within  this  area  few,  remark- 
ably few,  depressions  are  to  be  found.  A  hole  of  over 
100  fathoms  is  indicated  on  the  chart  of  the  North  Sea  as 
lying  13  miles  off  Troup  Head,  at  the  mouth  of  the  Moray- 
Firth.  According  to  Olsen's  "  Piscatorial  Atlas "  there  is  a 
depression  of  60  fathoms,  some  30  miles  east  of  Coquet 
Island ;  one  of  50  fathoms,  about  40  miles  off  Flamborough 
Head;  another  of  50  fathoms,  about  the  same  distance  off 
the  north-east  coast  of  Lincolnshire ;  and  lastly  there  is 
shown  a  sort  of  pit,  with  a  maximum  depth  of  112 
fathoms,  situated  some  50  miles  east  of  the  Forfarshire 
coast. 

So  far  as  our  present  knowledge  of  the  habitat  suited  to 
the  existence  of  Scorpcena  dactyloptera  allows  us  to  venture 
an  opinion,  the  two  abysses — for  abysses  they  are  in  these 
shallow  waters — in  our  North  Sea  area  afford  the  only 
congenial  haunts  for  this  fish.  It  may,  eventually,  be  found 
to  inhabit  shallower  water;  but  the  circumstance  that  the 
species  has  long  been  known  to  naturalists  as  a  deep-sea 
form  only,  would  seem  to  be  weighty  argument  against  the 
likelihood  of  such  proving  to  be  the  case.  In  this  particular 
connection  it  may  be  well  to  remark  that  Mr  Holt,  who 
speaks  with  authority  on  this  species,  has  said  that  "our 
information  is  not  as  yet  sufficient  to  show  any  marked 
difference  in  the  habitats  of  the  old  and  young  forms." 
It  would,  I  think,  seem  not  improbable,  from  what  we 
know  concerning  the  life-history  of  this  fish  in  its  extreme 
youth,  that  the  young  may  be  eventually  found  to  inhabit 
shallower  waters  than  the  adults. 

The  facts  that  this  English  specimen  was  picked  up  in  a 
perfectly  fresh  and  uninjured  condition,  and  its  being  a  young 
one,  afford  important  evidence  in  favour  of  its  British  origin. 
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in  the  true  sense  of  that  term.  This  belief  necessarily 
implies  that  the  species  is  established  somewhere  near  our 
shores.  When  we  remember  that  this  fish  in  its  early  life  is 
pelagic  in  its  habits — a  condition  peculiarly  favourable  to 
the  spread  of  the  species — it  is  not  impossible  that  a  colony 
may  have — somewhat  recently,  perhaps — been  formed  by 
offspring  of  Scandinavian  origin,  for  we  know  that  it  is 
numerous  oflf  the  Norwegian  coast.  This  colony  may, 
possibly,  be  established  in  the  accustomed  depths  inhabited 
by  this  species ;  or,  it  may  be,  that  our  British  representa- 
tives are  dwelling  in  somewhat  shallower  waters  than 
those  in  which  Scorpcena  dactyloptera  has  been,  as  yet, 
ascertained  to  flourish. 
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X.  On  the  Occurrence  of  Arthrostigma  gracile,  Dawson^  in 
the  Lower  Old  Red  Sandstone  of  Perthshire.  By  Robert 
KiDSTON,  Esq.,  F.RS.K,  F.G.S.     [Plate  HI.] 

(Read  15th  March  1893.) 

In  a  paper  published  in  1877  by  Messrs  R.  L.  Jack  and 
R  Etheridge,  jun.,  is  given  an  account  of  the  "  Discovery  of 
Plants  in  the  Lower  Old  Red  Sandstone  of  the  Neighbour- 
hood of  Callander,"  ^  by  Mr  A.  Macconochie.  This  com- 
munication is  introduced  by  an  excellent  Bibliography  of  the 
Scottish  Old  Red  Sandstone  Flora  up  to  the  date  of  its 
publication,  which  is  followed  by  a  description  of  certain 
specimens  from  the  Lower  Old  Red  Sandstone  of  Perthshire, 
concluding  with  remarks  on  the  Geology  of  the  Old  Red 
Rocks  in  the  district  specially  dealt  with. 

To  a  few  of  the  specimens  described  in  this  paper,  as 
Psilophyton  sp.,  I  wish  to  call  further  attention. 

Of  these  fossils  two  reduced  figures  were  given — Fig.  1  from 
quarry,  near  Braeandam  House,  Callander,  and  Fig.  2  from 
south-west  corner  of  Muir  Plantation,  near  Braeandam 
House. 

Messrs  Jack  and  Etheridge  state,  in  regard  to  these  speci- 
mens, that  they  were  convinced  of  their  great  resemblance  to 
and  affinity  with  Dawson's  genera  Psilophyton  (especially 
P.  princeps)  and  Arthrostigma,  "  our  own  conclusion  being 
that  the  closest  affinity  was  with  the  latter  genus."  ^^ 

For  the  purpose  of  confirming  or  correcting  their  views, 
the  better  examples  were  submitted  to  Mr  R.  Etheridge, 
F.R.S.,and  Mr  W.  Carruthers,  F.R.S.,  and  the  latter  furnished 
the  following  note  on  the  specimens  : — 

"They  have  a  true  Lepidodendroid  structure.  The  axis 
consisted  of  a  slender  column  of  vascular  tissue;  the  soft 
cellular  tissue  left  an  undefined  carbonaceous  stain,  except 
where  the  opening  for  the  passage  out  of  the  vascular  bundles 
existed,  the  scars  of  which  are  well  seen  from  the  inside. 

^  Quart.  Jour.  Guol.  Soc,  1877,  p.  213. 
^  Lo:.  cU.f  p.  218. 
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These  are  like  Gyclostigma  markings ;  but  in  this  specimen 
they  are  certainly  the  markings  on  the  inner  surface  of  the 
false  bark  of  these  plants.  The  spines  are,  I  believe,  the 
persistent  bases  of  leaves,  not  the  leaves  themselves,  though 
that  is  possible.  But  I  see,  I  think,  indications  of  their 
being  bases  from  which  the  leaves  have  disappeared.  The 
leaf  is  not  clean-cut  on  the  upper  margin,  but  has  something 
like  a  cicatrix  scar." 

Mr  Carruthers  concludes  his  remarks  by  saying:  "As  to 
their  name,  it  is  probably  the  larger  stem  of  a  plant  like 
Dawson's  Psilophyton  princepSy  with  which  it  agrees  in 
structure,  etc.  No  doubt  his  Arthrostigina  and  Cyclostignm 
are  the  same  things ;  but  we  yet  want  light  as  to  the  true 
nature  of  these  Devonian  Lycopods."  ^ 

The  authors  of  the  paper  then  state:  "The  preceding 
facts  comprise  all  the  information  we  at  present  possess 
bearing  on  these  interesting  fragments.  Beyond  the  probable 
dichotomous  method  of  branching,  we  are  unacquainted  with 
any  of  the  broader  characters  ;  neither  do  we  know  anything 
of  the  fructification. 

"  The  plentiful  manner  in  which  the  matrix  is  traversed, 
gives  rise  to  the  hope  that  the  discovery  of  more  perfect 
specimens  is  only  a  matter  of  time  and  careful  search. 
Under  these  circumstances,  we  content  ourselves  with 
appending  a  short  provisional  description,  under  the  name  of 
Psilophyton  (?)  sp.,  in  accordance  with  the  suggestion  of  Mr 
Carruthers,  as  given  above." 


Psilophyton  (?)  sp. 

"  Stems  branching  dichotomously,  and  covered  with  spirally 
oblique  lines  of  short,  rigid,  pointed  and  slightly  curved  thorn- 
or  spine-like  projections,  the  persistent  bases  of  the  leaves, 
or  perhaps  the  leaves  themselves.  Axis  composed  of  a 
slender  column  of  vascular  tissue,  surrounded  by  a  cylinder 
of  cellular  tissue." 

^  This  description  refers  to  characters   which  none    of  the  Perthshire 
specimens  which  I  have  seen  shows. 
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For  the  privilege  of  examiniDg  the  specimens  which  formed 
the  subject  of  these  remarks  by  Messrs  Jack,  Etheridge, 
and  Carruthers,  just  quoted,  I  am  indebted  to  Sir  Archibald 
Geikie.  The  conclusions  to  which  I  have  come,  after  a 
careful  examination  of  the  fossils,  is,  that  the  original 
suggestion  of  Messrs  Jack  and  Etheridge,  that  the  afi&nity  of 
the  fossils  was  with  Arthrostigvm,  is  the  correct  view  of  their 
relationship ;  and  if  Sir  William  Dawson  has  been  correct  in 
referring  to  Arthrostigma  the  curious  little  fructification 
which  he  associates  with  his  Arthrostigma  gracile,  the  plants 
are  very  distinct  from  Psilophyton,  and  I  do  not  see  any 
reason  for  rejecting  Dawson's  views  in  regard  to  the  fructifica- 
tion of  his  Arthrostigma  gracile.  The  fossils  probably  belong 
to  the  Lycopodiacece,  but  I  am  not  aware  on  what  grounds 
Mr  Carruthers  states  that  they  have  a  "  true  Lepidodendroid 
structure,"  and  taking  into  consideration  the  differences  in 
the  fructification  of  Psilophyton  and  Arthrostigma,  how  they 
can  possibly  be  regarded  as  "  the  same  thing." 

It  is  possible  that  the  plants  placed  by  Dawson  in  Cydo- 
stigma  may  be  fragments  of  his  Arthrostigma,  but  Haughton's 
genus  Cyclostigma  is  a  very  different  plant,  and  perhaps  not 
generally  distinct  from  Bothrodendron. 

But  before  further  discussing  the  identity  of  the  Brae- 
andam  specimens,  it  may  be  well  to  consider  the  generic 
characters  of  Dawson's  genus  Arthrostigma. 


Arthrostigma,  Dawson,  1871. 

Geological  Survey  of  Canada — Fossil  Plants  of  Devonian  and  Upper 
Silurian  Formations  of  Canada,  p.  41. 

"  Stems  elongated,  cylindrical,  bifurcating,  and  giving  off 
lateral  branches ;  irregularly  furrowed  or  ribbed  longitudin- 
ally, with  circular  leaf-scars  arranged  in  whorls,  and  bearing 
linear  rigid  leaves  with  circular  bases.  Structure  apparently 
cellular,  with  a  slender  vascular  axis ;  fructification  probably 
in  cylindrical  strobiles." 

In  the  second  part  of  the  "Fossil  Plants  of  the  Erian 
(Devonian)   and    Upper    Silurian  Formations  of  Canada," 
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published  in  1882,  Dawson  supplements  the  description 
of  the  fruit  of  Arthrostigma  from  specimens  found  at 
Campbellton.  He  says:  "At  Campbellton  also  the  cones 
are  better  preserved,  and  I  have  figured  one  of  them  on 
plate  xxiv.  fig.  22.  They  have  apparently  been  cylindrical, 
but  there  seems  reason  to  doubt  whether  they  were  strobiles 
bearing  very  thick  and  somewhat  open  scales,  or  spikes  of 
sack-like  spore-cases.  The  Campbellton  specimens  certainly 
favour  the  latter  conclusion,  and  if  this  is  correct,  the  fructi- 
fication of  this  plant  was  of  a  very  peculiar  character,  and  in 
some  respects  more  nearly  allied  to  that  of  Psilophyton  than 
to  that  of  true  Lycopods." 

"  From  these  additional  specimens,  Arthrostigma  gracile 
would  seem  to  have  been  a  small  shrubby  plant,  with  stems 
not  exceediug  an  inch  in  diameter,  and  sparsely  covered  with 
conical  spine-like  leaves,  which  left,  when  detached,  round 
scars  like  those  of  Cyclostigma.  The  branches,  which  were 
developed  by  bifurcation,  were  densely  crowded  with  acicular 
leaves  nearly  at  right  angles  to  them,  and  were  terminated 
by  cylindrical  spikes  of  fructification."  ^ 

The  genus  Arthrostigma  has  been  compared  by  some  with 
Haughton's  Cyclostigma^  and  they  appear  to  agree  in  both 
having  circular  or  oval  leaf-scars,  but  with  this  single  point 
of  resemblance,  any  further  comparison  ceases.  Instead  of 
the  abortive  thorn-like  leaves  of  Arthrostigma,  Cyclostigma 
has  long  well-developed  grass-like  foliage,  and  the  fruit  is, 
I  believe,  the  cones  with  long  linear  bracts,  described  by 
Schimper  as  Lepidostrobus  Bailyanus?  Cyclostigma  further 
attained  to  arborescent  dimensions.  In  Arthrostigma  the 
leaves  are  rudimentary  and  spine-like,  and  the  fruit  consists 
of  small  cone-like  structures,  most  probably  consisting  of  a 
spike  of  sack-like  spore-cases.  Dawson  believes  the  cones 
were  probably  cylindrical,  but  if  one  may  judge  from  his 
figures,  the  sporangia  appear  to  be  ranged  in  two  opposite 
rows.  But  whatever  may  have  been  the  minute  structure  of 
the  cone,  Arthrostigma  is  essentially  distinct  from  Cyclostigma 

^  Log,  ciLf  p.  104. 

2  Read  Roy.  Dablin  Soc,  May  27,  1859.     Jour.  Roy.  Dublin  Soc,  vol.  ii. 

»  Traits  d.  paUout.  v^get.,  vol.  ii.,  p.  71,  pi.  Ui.,  figs.  9,  9a,  96. 
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Haughton,  on  the  one  hand,  and  from  Psilophyton  on  the 
other — where  in  the  latter  genus  the  fructification  consists 
of  "  naked  oval  spore-cases,  borne  usually  in  pairs  on  slender 
curved  pedicels."  The  afl&nities  of  Arthrostigrria  appear, 
however,  to  be  closer  to  Psilophyton  than  any  other  known 
genus.  If  the  fruit  of  Arthrostigrria  consisted  of  a  spike  of 
spore-cases  arranged  in  two  rows,  which  I  am  inclined  to 
think  is  the  correct  explanation  of  its  structure,  we  may 
then  compare  it  to  the  fructification  of  Psilophyton — where 
the  naked  sporangia  were  borne  generally  in  pairs  at 
the  ends  of  the  branches,  whereas  in  Arthrostigrria  the 
sporangia  (apparently  without  accompanying  bracts)  were 
arranged  in  two  rows,  one  row  on  each  side  of  a  common 
axis. 

No  remains  of  fructification  were  found  with  the  Perth- 
shire specimens,  but  in  connection  with  this  subject  attention 
may  be  drawn  to  the  figure  of  a  "  Fern  (?)  of  Lower  Old  Red 
Sandstone,  Orkney,"  given  in  the  "  Testimony  of  the  Rocks  " 
(in  1857  edition),  p.  25,  fig.  13,  and  described  at  p.  431  as 
follows : — 

"  In  the  flagstones  of  Orkney  there  occurs,  though  very 
rarely,  a  minute  vegetable  organism,  which  I  have  elsewhere 
described  as  having  much  the  appearance  of  one  of  our  smaller 
ferns,  such  as  the  maidenhair-spleen  wort,  or  dwarf  moonwort. 
It  consists  of  a  minute  stem,  partially  covered  by  what  seems 
to  be  a  small  sheath  or  hollow  bract,^  and  bifurcates  into  two 
fronds  or  pinnae,  fringed  by  from  ten  to  twelve  leaflets,  that 
nearly  impinge  on  each  other,  and  somewhat  resemble  in  their 
mode  of  arrangement  the  leaflets  of  one  of  our  commonest 
Aspleniums — Asplenium  trichomanes.  One  of  our  highest 
authorities,  however,  in  such  matters,  (the  late)  Professor 
Balfour  of  Edinburgh,  questions  whether  this  organism  be  in 
reality  a  fern,  and  describes  it,  from  the  specimen  on  the 
table,  in  the  Palaeontological  chapter  of  his  admirable  class- 
book,  simply  as  '  a  remarkable  pinnate  frond/  " 

The  specimen  referred  to  above  was  figured  in  an  earlier 
work  by  Hugh  Miller,  the  "Footprints  of  the  Creator"  (3rd 
edition),  1850,  p.  193,  fig.  56.     The  description  is  not  so  fully 

^  This  supposed  bra^ct  appears  to  be  only  a  separated  portion  of  the  stem. 
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given  here,  and  what  is  said  refers  more  to  its  condition  of 
preservation. 

"  An  Orkney  specimen,  lately  sent  me  by  Mr  Wm.  Watt, 
from  a  quarry  at  Skaill,  has  much  the  appearance  of  one  of 
the  smaller  ferns,  such  as  the  raoorworts,  sea  spleenworts,  or 
maidenhairs." 

*'  It  exists  as  an  impression  in  diluted  black,  on  a  ground  of 
dark  grey,  and  has  so  little  sharpness  of  outline,  that,  like 
minute  figures  in  oil  paintings,  it  seems  more  distinct  when 
viewed  at  arm's  length  than  when  microscopically  examined, 
but  enough  remains  to  show  that  it  must  have  been  a 
terrestrial,  not  a  marine  plant.  The  accompanying  print 
(fig.  56)  may  be  regarded  as  no  unfaithful  representation  of 
this  unique  fossil  in  its  state  of  imperfect  keeping." 

This  interesting  specimen  is  now  preserved  in  the  Palaeon- 
tological  Collection  of  the  Museum  of  Science  and  Art, 
Edinburgh.  As  pointed  out  by  Hugh  Miller,  it  is  very 
imperfectly  preserved,  but  seems  to  me  to  very  much 
resemble  the  fruit  of  Arthrostigma — it  is  evidently  not  a 
fern — but  its  true  nature  cannot,  on  account  of  its  imper- 
fect preservation,  be  satisfactorily  determined.  Arthrostigma 
has  not,  however,  as  far  as  I  am  aware,  been  yet  met  with  in 
Orkney,  but  the  Old  Red  Sandstone  plants  have  been  so 
little  collected  systematically,  that  one  can  scarcely  say  what 
species  do  or  do  not  occur  at  most  of  the  localities  from  which 
plant  remains  have  been  secured. 

Having  now  so  fully  discussed  the  broader  questions 
referring  to  the  genus  Arthrostigma,  we  may  turn  our 
attention  to  the  Perthshire  examples  which  are  the 
immediate  cause  of  this  communication. 

Of  these  there  are  five  examples  before  me.  They  consist 
of  fragments  of  stems,  varying  in  length,  and  of  a  width 
from  rather  under  |  of  an  inch  to  1 J  inch.  They  are  much 
compressed,  and  show  projecting  from  their  margins  the 
spine-like  rudimentary  leaves.  These  are  generally  slightly 
falcate  or  hook-shaped,  though  occasionally  straight.  When 
the  leaves  are  removed  from  the  stems,  they  leave  behind  a 
circular  scar;  this,  however,  is  seldom  well  shown  on  our 
specimens,  though  in  a  few  instances  it  is  exhibited.     I  do 
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not  think  that  these  spine-like  structures  are  the  bases  of 
leaves,  as  has  been  suggested,  but  are  the  leaves  themselves, 
though  developed  in  a  very  rudimentary  form,  as  in  Psilo- 
phyton.  Though  the  leaves  now  appear  as  flattened  thorn- 
like outgrowths,  that  they  were  originally  circular  is  proved  by 
the  circular  scar  they  leave  when  removed  from  the  stems. 
When  the  stems  are  denuded  of  their  spine-like  leaves,  the 
scar  they  leave  gives  the  fossil  very  much  the  appearance  of 
a  Stigmaria, 

The  surface  of  the  stems  are  irregularly  striated  longi- 
tudinally, and  bear  tubercle-like  prominences — the  points 
to  which  the  leaves  have  been  attached.  These  prominences 
in  their  present  condition  are,  probably,  more  elevated  than 
they  were  in  life,  by  the  shrinkage  of  the  bark.  Owing  to 
compression  of  the  fossils,  the  disposition  of  the  leaves  is 
not  very  clearly  shown  on  most  of  the  specimens,  but  on 
the  best  preserved  they  are  seen  to  be  arranged  in 
spirals. 

The  characters  possessed  by  these  fossils  clearly  show 
their  position  to  be  in  Dawson's  genus  Arthrostigma, 

It  is  true  that  Dawson  mentions  that  the  leaf-scars  are 
arranged  in  whorls,  and  on  the  great  majority  of  the 
specimens  it  is  impossible  to  determine  satisfactorily  their 
arrangement,  and  even  on  Dawson's  figures  of  Arthrostigma 
gracile  this  point  is  obscurely  illustrated, — on  some  of  his 
examples  the  leaves  do  appear  to  be  arranged  in  whorls, 
but  on  others  they  seem  to  be  spirally  disposed;  so  this 
point,  as  to  whether  the  leaves  were  in  whorls  or  placed  in 
spirals,  cannot  at  present  be  insisted  on  as  offering  any 
distinguishing  character.  Then  again,  the  majority  of  the 
spine-like  leaves  on  Dawson's  figures  appear  to  be  straight, 
while  a  few  are  falcate;  on  the  Perthshire  specimens,  the 
majority  are  falcate,  while  a  few  are  straight. 

There  is,  therefore,  no  definite  point  of  difference  between 
the  Canadian  and  Scottish  examples  in  any  of  these  characters. 
Dawson  further  says,  that  "Arthrostigma  gracile  would  seem 
to  have  been  a  small  shrubby  plant,  with  stems  not  exceed- 
ing an  inch  in  diameter." 

Some  of  the  Perthshire  stems  are  certainly  a  little  broader 
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than  an  inch,  but  on  that  difference  alone  one  is  quite 
unwarranted  in  founding  a  new  species.  I  am,  therefore, 
led  to  conclude  that  the  Perthshire  specimens  must  be 
identified  as  Arthrostigma  gracile,  Dawson,  and  though  they 
seem  to  be  somewhat  larger  than  the  original  specimens  of 
the  species,  they  do  not  appear  to  differ  in  any  important 
character,  as  far  as  can  be  observed  (from  the  material  at  our 
disposal),  from  the  Canadian  species. 


Arthrostigma  gracile,  Dawson. 
[Plate  III.] 

Arthrostigma  gracile,  Dawson,  Geol.  Survey  of  Canada— The  Fossil 
Plants  of  the  Devonian  and  Upper  Silurian  Formations  of 
Canada,  1871,  p.  41,  pi.  xiii. ;  part  ii.,  1882,  p.  104,  pi.  xxiv., 
fig.  22. 

Description  of  specimens  Iiere  figured: — 

Fig.  1. — This  is  the  specimen  given  by  Messrs  Jack  and 
Etheridge  in  their  paper  on  p.  217,  fig.  1.  My  figure  is 
natural  size. 

The  fossil  shows  portion  of  a  stem  about  6  J  inches  long, 
and  rather  under  an  inch  broad  at  its  thickest  part.  The 
arrangement  of  the  leaves  is  not  clearly  shown,  but  the 
stem  exhibits  the  irregular  longitudinal  striations  and  the 
spine-like  leaves  projecting  past  the  margin  of  the  stem. 
These,  when  perfect,  are  here  seen  to  be  fulcate. 

In  the  description  of  the  reduced  figure  given  by  the 
authors  already  mentioned,  they  say,  "portion  of  a  simple 
stem,  with  the  cellular  tissue  destroyed  at  one  end,  leaving 
the  vascular  axis."  There  is  evidently  some  mistake  in  this 
description,  for  at  no  part  does  the  specimen  show,  any  trace 
of  the  vascular  axis,  unless  it  be  found  in  indications  of 
a  ribbon-like   band   running  up   the   centre  of  the  stem.^ 

^  On  another  specimen  from  the  quarry  west  of  Braeandam  House  (Reg. 
No.  My482^),  among  other  fragments  of  stems  is  one  three  inches  long  and 
rather  over  an  inch  wide.  It  narrows  slightly  towards  one  end,  and  up  its 
centre  runs  a  clearly  defined  carbonaceous  ribbon-like  band,  about  one-tenth 
inch  thick.  This  may  be  the  remains  of  the  vascular  system  shadowed 
through  the  much  compressed  stem. 
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Fig.  la  shows  one  of  the  leaves,  which  is  very  distinctly 
defined  on  the  original ;  slightly  enlarged. 

Fig.  2. — This  is  the  other  specimen  which  was  figured 
by  Messrs  Jack  and  Etheridge,  and  is  here  given  natural 
size. 

It  shows  a  bifurcating  branch.  The  specimen  is  a  little 
indistinct  at  the  base,  and  I  am  not  sure  that  the  lower  part 
of  the  specimen  is  broken  over — rather,  I  think,  that  it  bends 
upwards  again.  At  a  a  much  smaller  branch — perhaps  a  root 
— is  given  ofif.  The  leaves  are  not  well  shown,  but  the 
specimen  is  interesting  as  showing  the  bifurcation  and  the 
giving  off  of  the  small  root-like  branch  a. 

Fig.  3,  also  natural  size,  shows  portion  of  a  stem  denuded 
of  its  leaves,  where  the  stigmaria-like  appearance  has  been 
assumed.  This  specimen  further  illustrates  the  spiral 
arrangement  of  the  leaves. 

Fig.  4  shows  an  enlarged  leaf  from  another  specimen. 

All  these  specimens  were  collected  by  Mr  A.  Macconochie, 
one  of  the  stafif  of  the  Geological  Survey  of  Scotland. 

Localities.— Y\g,  1  (Eeg.  No.  ^7488^), Fig. 3  (Reg.  No.  m/492'>), 
and  Fig.  4  (Reg.  No.  ^/484^)  from  quarry  west  of  Braeandam 
House,  2\  miles  south  by  east  of  Callander. 

Fig.  2  (Reg.  No.  ^/499*^),  on  roadside,  south-west  of  Muir 
Plantation,  3|  miles  south  by  east  of  Callander. 

Hoi'izon. — Lower  Old  Red  Sandstone.  In  greenish-grey 
flags  and  thin- bedded  sandstones — in  horizon  "  C  "  of  section 
given  by  Messrs  Jack  and  Etheridge  {loc,  cit.,  p.  220). 

Before  finally  leaving  this  subject,  attention  might  be  called 
to  certain  fossils  figured  and  described  by  Stur  under  the 
name  of  Lessonia  bohemica  in  his  memoir  "  Die  Silur-  Flora 
der  Etage  H-h,  in  Bohmen,"  ^  which  seem  to  be  very  closely 
related  to  Arthrostigma  gracilcy  if  not  identical  with  it ;  but 
one  cannot  speak  with  any  certainty  from  an  examination  of 
his  figures  and  descriptions,  as  Stur*s  examples  do  not  seem  to 
have  been  well  preserved.  Some  of  the  other  plants  he  figures 
from  this  horizon  also  seem  to  be  identical  with  some  of  our 

^  Sitzb.  d.  k.  Akad.  Wissensch.,  Abtb.  i.,  Band  Ixxxiv.,  Juli-heft,  Jabrgang 
1881,  p.  330. 
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Old  Eed  Sandstone  species.  One  would  therefore  be  inclined 
to  think  that  the  rocks  which  contained  these  fossils  should 
rather  be  referred  to  the  Lower  Old  Eed  Sandstone  than  to 
the  Silurian  formation. 

Stur  places  his  Lessonia  in  the  Lavnnarice.  I  altogether 
doubt  the  algal  affinity  of  his  fossils,  and  if  my  suspicions 
are  correct  as  to  the  nature  of  his  specimens,  they  must  be 
referred  to  the  Lycopodiacew, 

In  any  case,  in  absence  of  fructification,  it  is  unsafe  to 
refer  Stur's  fossils  to  any  existing  order  of  Algaj. 

Explanation  of  Plate. 

Figs.    1-4,    Arthrostigma  (jracile,    Dawson ;    from    tbe    Ijowrr   OM    Hvd 
Sandstone  of  Perthshire. 


XI.  Notes  0)1  the  Dcvonmn  Fishes  0/  CunqMUou-n  ami 
Scaumcnac  Bay  in  Canada,  Tart  I.  l>y  K.  IF.  Tijaquaiij, 
Esq.,  M.I).,  LL.D.,  F.K.S.,  F.G.JS. 

(Read  15th  Mardi  1893.) 

Mr  Damon,  of  Weymouth,  having  recently  received  a 
third  consignment  of  fossil  fishes  and  fish  remains  from 
the  Devonian  rocks  of  Canada,  an  interesting  selection  has 
been  made  for  the  Edinburgh  Museum,  and  I  am  thus 
enabled  to  contribute  some  additional  notes  regarding  tbe 
pala)ozoic  ichthyology  of  this  region.  The  specimens  were, 
as  before,  collected  by  Mr  Jex. 

Fishes  from  the  Lower  Devonian  of  Campbelltown. 

Protodus  Jexi,  A.  S.  Woodward. 

Geol.  Mag.,  dec.  iii.,  vol,  ix.,  1892,  pp.  1,  2,  pi.  i.,  figp.  1,  la. 

A  great  many  specimens  of  this  tooth  have  been  last 
summer  collected  by  Mr  Jex.  That  it  is  a  selachian  tooth 
is  proved  beyond  doubt,  not  merely  by  its  shape,  but  by  its 
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occasionally  occurring  in  transverse  bands,  three  or  four  being 
in  apposition  in  a  row  back  to  front. 


Doliodus  problematicus  (A.  S.  Woodward). 

Diplodus  prohlematicusy  A.  S.  Woodward,  op,  citf  p.  2,  pi.  i.,  fig.  2. 

Only  a  single  specimen  of  this  curious  tooth  was  at  Mr 
Smith  Woodward's  disposal,  and  that,  too,  only  exhibiting 
the  crown  and  denticles,  being  destitute  of  the  root.  The 
cusps  certainly  resemble  those  of  Biplodics  in  form  and 
arrangement,  but  the  peculiar  form  of  the  base,  which  is 
well  shown  in  many  of  the  specimens  now  before  me,  is  very 
dilGFerent,  and  necessitates  the  institution  of  a  new  genus, 
which,  on  account  of  the  deceptive  appearance  of  the  first 
described  example,  I  propose  to  name  Doliodus} 

Instead  of  the  thick,  solid  base  of  Diplodus,  we  have  here 
a  broad  thin  plate,  convex  anteriorly  and  above,  concave 
posteriorly  and  below,  to  the  upper  margin  of  which  the 
crown  is  attached.  The  type  specimen  has  only  one  inter- 
mediate cusp,  but  their  number  may  vary  from  one  to  three 
or  even  four. 

In  connection  with  the  generic  separation  of  this  form  of 
tooth  from  Di^^lodics,  Ag.,  it  is  interesting  to  observe  that, 
although  during  his  last  visit  to  Canada  Mr  Jex  obtained  a 
large  number  of  these  teeth,  not  one  example  of  a  Pleuracauth 
spine  has  occurred  in  the  same  beds.  I  therefore  doubt  its 
being  even  referable  to  the  family  Pleuracanthidix?. 

?  Cheiracanthus  costellatus,  sp.  nov. 

Several  detached  spines  and  one  fish  wanting  the  head 
constitute  the  roniaina  of  this  interesting  species,  which  are 
contained  in  the  present  collection. 

The  lish  measures  4  inches  in  length,  but  it  is  so  distorted 
and  shortened  up  that  its  real  dinionaions  and  contour  cannot 
bo  doteruuned.  Six  »\n\n)i\  are  shown,  which  I  interpret  as 
two  peetoral,  two  ventral,  one   dorsal,  and  one  anal.     The 
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spines  are  large  and  rather  slender,  the  pectoral  measuring 
If  inch  in  length,  and  |  inch  in  breadth  about  the  middle, 
the  dorsal  2|  inches.  The  others  are  imperfect,  but  all  are 
remarkably  straight  save  the  pectoral,  which  is  gently  curved. 
The  exposed  surface  of  the  spines  is  marked  by  prominent 
longitudinal  ridges  and  furrows,  there  being  four  to  six  on 
each  side,  while  the  median  one  along  the  anterior  aspect  of 
the  spine  is  broader  than  the  others.  There  are  two  clavicular 
elements  near  the  pectoral  spines,  which  resemble  in  form 
rather  more  those  of  Cheiracanthtis  than  of  Acantliodes.  The 
scales  are  marked  on  their  exposed  surfaces  with  extremely 
fine  striae,  which  are  only  visible  under  a  strong  lens,  and 
pass  longitudinally  across  the  scale  in  a  direction  parallel 
to  the  diagonal,  connecting  the  anterior  and  posterior 
angles. 

On  first  seeing  the  spines,  I  thought  of  Whiteaves's  Homa- 
canthus gracilis  from  the  same  beds;  but  they  are  more  slender, 
and  have  less  of  a  "  conical "  shape  than  the  spine  figured  by 
that  author;  besides  which  there  are  no  signs  of  posterior 
denticles.  It  is  unfortunate  that  the  fish  is  so  distorted  that 
the  relative  position  of  the  spines,  and  especially  of  the 
dorsal,  with  regard  to  the  anal  is  obscured,  so  that  its 
reference  to  Cheiracanthits  must  of  course  be  considered  as 
merely  provisional;  indeed,  against  this  reference  may  be 
mentioned  the  fact  that,  in  their  strongly  fluted  character, 
the  spines  rather  deviate  from  those  of  the  well-known 
Scottish  species  Ch.  Murchisoni  and  Ch,  lahis. 


Gephalaspis  Gampbelltownensis,  Whiteaves. 

Whiteaves,  Canadian  Nat.,  N.S.,  vol.  x.,  p.  98;  and  Trans.  Roy.  Soc. 
Canada,  vol.  vi.,  sec.  iv.,  p.  92,  pi.  x.,  fig. 

In  a  former  paper  ^  I  recognised  two  distinct  species  of 
Gephalaspis  from  the  Campbelltown  beds,  one  having  the 
cephalic  shield  rounded  in  front,  the  other  in  which  it 
assumed  a  pointed  form,  like  the  snout  of  a  skate.  Misled 
by   Mr  Whiteaves*s   figure,   I   referred   the   former  to   his 

1  Geol.  Mag.  (3),  vol.  vii.,  1890,  pp.  15-22. 
VOL.  XU.  H 
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0.  Campbelltovmensis ;  to  the  latter  I  attached  the  name  of 
C,  Whiteavesi, 

Mr  Smith  Woodward,  having  had  subsequently  the  privilege 
of  inspecting  the  original  type  of  G,  Campbelltovmensis,  found 
that  it  actually  possessed  the  pointed  rostrum  characteristic 
of  my  (7.  Whiteavesi,  which  rostrum  had  been  omitted  in  the 
drawing  published  by  Mr  Whiteaves.^  Consequently  my 
species  had  to  go,  though  it  was  clear  that  there  was 
something  still  to  be  determined  regarding  the  species  of 
Cephalaspis  occurring  at  Campbelltown. 

The  mystery  is  quite  cleared  up  by  the  specimens  in  the 
present  collection;  there  are  two  species,  but  the  new  one 
is  that  with  the  rounded  snout,  which  I  shall  describe  under 
the  name  of 

Cephalaspis  Jexi,  sp.  nov. 

Cephalic  shield  rounded  in  front,  cornua  incurved,  com- 
paratively short  and  stout;  the  orbits  relatively  smaller 
than  in  C.  Campbelltovmensis,  situated  nearly  midway 
between  the  anterior  and  posterior  extremities  of  the 
shield.  The  external  ornament  of  the  shield  consists  of 
minute  closely- set  tubercles,  often  tending  to  be  ranged 
in  concentric  lines,  which  are  parallel  to  the  borders  of 
the  tesserae.  On  the  cornua  the  tubercles  are  not  so 
close,  showing  intervals  which  are  finely  longitudinally 
striated.  The  inner  margins  of  the  cornua  are  distinctly 
denticulated. 

In  C.  Campbelltownensis,  on  the  other  hand,  the  front  of 
the  shield  is  produced  into  a  pointed  rostrum,  the  cornua 
are  relatively  longer,  the  orbits  relatively  larger  than  in  the 
preceding  species.  The  ornamentation  of  the  cornua  and  the 
denticulation  of  their  inner  margins  is  more  delicate,  the 
former  consisting  of  minute  pits  and  reticulating  furrows, 
the  interspaces  between  which  appear  as  minute  flattened 
tubercles. 

Both  of  those  species  seem  to  be  common  at  Campbell- 
town,  but  ))erfoct  shields  of  C.  Jea^i  are  rare,  being  mostly 

'  A.  S.  Woodwmd,  Cat.  Fobs,  Fishes  Brit,  Mus.,  ^t.  ii.,  p.  191. 
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broken  on  one  side,  or  else  distorted  by  pressure ;  whereas 
those  of  C.  Campbelltovmensis  more  commonly  retain  their 
contour  complete.  As  the  name  WTiiteavesi,  having  dropped, 
cannot,  according  to  th^  rules  of  nomenclature,  be  again 
applied  to  a  different  species  of  Cephalaspis,  I  have  pleasure 
in  dedicating  this  new  one  to  Mr  Jex. 


Phlyctsenaspis  Acadica,  Whiteaves. 

Coccosteus  AcadicuSf  Whiteaves,  Trans.   Roy.  Soc.  Canada,  vol.  vi., 

sect,  iv.,  p.  93,  pi.  iz.  and  woodcut. 
Phlyctcenaspis  Acadica,  Traquair,  Geol.  Mag.,  dec.  iii.,  vol.  vii.,  pp.  20 

and  60,  pi.  iii.,  figs.  1,  2. 
PhlydcBTiaspis  Acadicay  A.  S.  Woodward,  Cat.   Foss.  Fishes  British 

Moseum,  pt.  ii.,  p.  259;  also  in  Geol.  Mag.,  dec.  iii.,  vol.  viii, 

1891,  p.  5. 

This  collection  is  rich  in  remains  of  Pldycta^naspis  Acadica, 
among  which  are  some  specimens  which  throw  fresh  light 
upon  the  structure  of  this  interesting  and  still  imperfectly 
known  genus. 

One  of  them  shows  a  large  portion  of  the  ventral  shield 
with  nearly  all  its  plates  in  situ,  and  from  it,  along  with 
detached  plates,  I  have  drawn  the  accompanying  restoration, 
which  clears  up,  I  think,  certain  important  points  recently 
discussed  by  Mr  Smith  Woodward. 

This  specimen  shows  the  left  anterior  ventro-lateral 
plate  and  part  of  the  right  one,  also  the  median  ventral 
plate  and  the  greater  part  of  the  posterior  ventro-lateral 
plate  of  the  left  side,  and  finally  the  left  lateral  spine 
or  cornu  in  connection  with  the  corresponding  anterior 
ventro-lateral. 

The  anterior  median  ventral  is  not  here  exhibited,  but 
as  it  occurs  detached  in  another  specimen,  I  have,  in  the 
figure,  inserted  it  in  its  place.  The  median  ventral  is,  how- 
ever, well  shown  in  position,  and  detached  examples  of  it 
occur  showing  both  outer  and  inner  aspects.  Both  of  these 
median  plates  closely  resemble  the  corresponding  plates  in 
Coccost&as. 

So  does  the  anterior  ventro-lateral  (a.vM),  which  is  quite 
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correctly  identified  by  Whiteaves  {op.  cit.,  pi.  ix.,  fig.  3). 
Now  attached  to  the  antero-extemal  margin  of  this  plate 
is  seen  the  spine-like  body  recently  described  by  Mr  Smith 


Fhlyctcenaspis  Acadica,  Whiteaves;  restoration  of  ventral  carapace,  a.v.l.^ 
anterior  ventro-lateral  plates;  p.v,l.,  posterior  ventrolateral,  not  defined 
in  the  outer  margin  in  the  fossil;  a,m,v.f  anterior  median  ventral;  m.v., 
median  ventral;  i.l.y  interlateral ;  c,  comu  or  lateral  spine. 

Woodward.  This  spine  occurs  not  only  in  the  specimen  on 
which  the  above  restored  sketch  is  founded,  but  in  the 
collection  now  before  me  is  found  both  absolutely  detached, 
and  also  in  articulation  with  otherwise  isolated  examples 
of  the  anterior  ventro-lateral  plate. 

Mr  Woodward  mentions  these  spines  as  "each  apposed 
to  a  lateral  plate  of  the  trunk  " :  it  is  now  shown  to  which 
lateral  plate,  as  well  as  to  which  part  of  the  dermal  armour 
of  Goccosteus,  they  correspond. 

It  will  be  seen  that  the  spine  (c.)  touches  with  its  proximal 
extremity  a  narrow  portion  of  bone  (^./.),  which  is  articulated 
with  the  anterior  margin  of  the  anterior  ventro-lateral  plate 
{a.v,L),  On  turning  to  my  previous  restoration  of  the  ventral 
cuirass  of  Goccosteus  decijpiens,  Ag.,^  it  will  at  once  be  seen 
that  this  portion  of  bone  corresponds  exactly  to  the  anterior- 
inferior  part  of  the  interlateral  plate  (il),  which  occupies  the 
same  position  with  regard  to  the  anterior  ventro-lateral, 
and  meets  its  fellow  of  the  opposite  side  in  front  of  the 
anterior  median  ventral  (a.m.i?.),  while  the  spine,  in  like 
manner,   corresponds  to   the    short    process   which    passej^ 

^  Ann.  and  Mag.  Nat.  Hist.  (6),  vol.  v.,  1890,  pi.  x.,  fig.  3, 
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backwards  separating  the  anterior  ventro-lateral  below 
from  the  antero-lateral  above.  This  process,  short  in  C. 
decipiens,  is  more  largely  developed  in  C.  minor,  H.  Miller, 
in  which  species  I  have  stated  that  it  has  a  "very  spine- 
like appearance,"  though,  owing  to  the  proportionally  greater 
extent  of  the  margins  of  the  antero-lateral  and  anterior 
ventro-lateral  plates  with  which  it  articulates,  it  forms  no 
more  of  an  independent  projection  than  in  the  former.^  But 
as  in  Phlyda^naspis  this  spine  seems  divided  by  a  very 
distinct  suture  from  the  interlateral  plate,  I  have  carefully 
examined  the  suite  of  specimens,  both  of  Coccosteus  decipiens 
and  C.  minor,  in  the  Edinburgh  Museum,  with  the  result  that 
I  have  convinced  myself  that  the  process  in  question  is  here 
also  a  distinct  element,  to  which  the  name  of  "  lateral  spine  " 
may  appropriately  be  given.  In  both  genera  it  is  immovably 
fixed;  in  one  example  of  Phlyctcenaspis  it  seems  indeed 
anchylosed  to  the  interlateral  plate. 

Consideration  of  this  element  of  the  cuirass  of  the 
Coccosteidse  calls  up,  of  course,  the  question  of  Acanthaspis, 
Newberry.  Mr  Smith  Woodward  *  remarks  that  the  spines 
of  Phlyctcenaspis  "  are  indeed  precisely  similar  in  external 
form  and  appearance  to  those  of  Acanthaspis ;  and  so  far  as 
can  be  judged  from  known  specimens  they  only  differ  from 
the  last-mentioned  spines  in  the  circumstance  that  the 
supporting  plate  is  destitute  of  the  extended  oblique  pedicle 
observed  both  in  the  type  specimens  from  the  Comiferous 
Limestone  of"  Ohio,  and  in  the  shield  assigned  to  the  same 
genus  from  Spitzbergen.  It  thus  remains  to  discover  more 
associated  examples  of  the  plates  and  spines  from  Ohio,  to 
determine  whether  they  actually  pertain  to  Ostracoderms,  as 
suspected,  or  whether  they  represent  part  of  the  armour  char- 
acteristic of  Arthrodira ;  for  the  fixed  spinous  appendage  is 
now  proved  to  occur  in  both  of  these  widely-separated  groups.'* 

It  will  be  remembered  that  Mr  Woodward,  in  a  previous 
paper,^  was  inclined  to  consider  Acanthaspis  as  being  "  most 

^  R.  H.  Traqnair,  Geol.  Mag.,  dec.  iii.,  vol,  vi.,  pi.  i.,  fig.  8. 
»  Op,  cit,  p.  481. 

'  Devonian  Fish-Fauna  of  Spitzbergen — Ann,  and  Mag.   Nat.  Hist.  (6), 
vol.  viii.,  pp.  1-16, 
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nearly  related  to  the  Asterolepidse,  and  its  spine-like 
processes  to  be  the  homologue  of  the  well-known  pectoral- 
paddles  of  the  latter."  But  a  comparison  of  Newberry's 
figures  with  the  sketch  of  the  ventral  cuirass  of  Phlyctcenaspis 
given  above  will  remove  all  doubt  as  to  the  Coccostean 
character  of  the  remains  from  the  Comiferous  Limestone  of 
Ohio ;  figures  1,  2,  3,  and  4  on  plate  Iv.  of  Prof.  Newberry's 
work/  representing  obviously  the  lateral  spine  in  conjunction 
with  the  anterior  ventro-lateral  plate  of  a  creature  allied  to 
the  Canadian  genus,  though  the  supporting  plate  is  remark- 
ably short  from  before  backwards.  The  same  view  must,  I 
think,  be  adopted  for  Mr  Woodward's  Acanthaspis  decipiens 
from  Spitzbergen,  so  that  I  cannot  consider  the  occurrence 
of  a  fixed  spinous  appendage  to  be  as  yet  proved  in  any 
genus  specially  allied  to  the  Asterolepidse.  Whether  this 
fixed  spine  is  in  any  way  homologous  to  the  articulated 
appendage  of  Asterolepidse,  or  to  the  pectoral  limb  of  verte- 
brates in  general,  I  need  not  at  present  discuss. 

Associated  with  other  plates  of  Phlyctcenaspis  Acadica,  are 
several  fragments  of  dentigerous  bones,  showing  small, 
smooth-pointed  conical  teeth  in  one  row. 


XII.  ]}/'otes  on  the  Devonian  Fishes  of  Gampbelltown  and 
Scaumenac  Bay  in  Canada.  Part  II.  By  K.  H.  Traquair, 
Esq.,  M.D.,  LL.D.,  F.E.S.,  F.G.S. 

(Read  19th  April  1893.) 

Fishes  from  the  Upper  Devonian  of  Dalhousie, 

Scaumenac  Bay. 

CTENODONTIDiE. 

Scaumenacia  curta  (Whiteaves). 

Phaneropleuron  curturrif  Whiteaves,  Canad.  Nat.,  N.S.,  vol.  x.,  p.  21; 
also  in  Trans.  Roy.  Soc.  Canada,  vol.  iv.,  sect,  iv.,  p.  108,  fig.  2, 
and  vol.  vi.,  sect,  iv.,  p.  91,  pi.  v.,  fig.  3;  A.  S.  Woodward,  Cat. 
Foss.  Fishes  Brit.  Mus.,  pt.  ii.,  p.  248. 

Mr  Whiteaves,  in  his  description  of  this  species,  mentions 
that  "  in  one  specimen  there  are  indications  of  what  looks 

^  Geol.  Survey  of  Ohio,  Palaeontology,  vol.  ii. 
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like  a  short  break  or  separation  between  the  anterior  and 
posterior  portions  of  the  dorsal  (or  between  the  two  dorsals 
if  there  were  two,  which  is  scarcely  probable),  but  this  break 
may  be  owing  to  an  accidental  and  abnormal  fracture  of  the 
fin-rays  at  this  point,  for  in  other  specimens  the  two  portions 
appear  to  be  continuous."  This  break  is,  however,  represented 
in  aU  his  figures,  including  the  restored  sketch  given  in  his 
second  paper  in  the  Transactions  of  the  Royal  Society  of 
Canada, 

But  on  looking  carefully  through  the  whole  of  the 
extensive  series  of  this  species  collected  by  Mr  Jex  last 
summer,  and  also  on  re-examining  the  specimens  already 
in  the  Museum,  I  find  that  there  is  no  doubt  whatever,  that 
in  all  of  them  the  dorsal  fin  is  in  two  distinct  portions, 
which  are  separated  from  each  other  by  a  very  perceptible 
interval 

The  anterior  dorsal  commences  far  forwards ;  it  is  low  and 
fringing  in  chamcter,  and  the  length  of  its  base  is  contained 
two  and  a  half  times  in  that  of  the  posterior  dorsal,  the 
interval  between  the  two  fins  being  equal  to  one-third  of 
the  length  of  the  base  of  the  anterior.  The  base  of  the 
second  dorsal  extends  to  a  point  a  little  beyond  the 
commencement  of  the  lower  lobe  of  the  caudal,  but  as 
its  rays  are  long,  and  the  posterior  ones  directed  nearly 
horizontally  backwards,  the  fin  seems  to  extend  near  to  the 
tip  of  the  tail.  It  does  not,  however,  form  a  continuous 
dorso-caudal  as  in  Phaneropleuron,  as  hitherto  described,  or 
in  Ceratodus  or  Uronemus,  and  Mr  Whiteaves  is  certainly  in 
error  in  making  it  do  so  in  his  restored  figure  already 
referred  to.  As  regards  the  caudal  fin,  it  is  in  reality 
heterocercai,  the  upper  lobe  being  represented  only  by  very 
short  rays  towards  the  tip  of  the  body  prolongation,  while  on 
the  ventral  aspect  the  lower  lobe  is  of  the  triangular  form 
characteristic  of  Biptervs,  Indeed,  the  resemblance  of  the 
fins  to  those  of  D.  macropterus,  Traq.,  from  John  o'  Groats, 
is  very  remarkable,  the  most  striking  difference  being  the 
more  extended  base  and  fringing  form  of  the  anterior  dorsal 
in  the  species  under  consideration.  Dipterus  Valendennesii, 
D.  macropterus,  and  Scaumenada  cv/rta  form  then  a  complete 
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and  most  interesting  series  as  regards  the  configuration  of 
their  dorsal  fins ;  in  the  first  both  dorsals  are  short  based,  in 
the  second  the  posterior  dorsal  has  a  base  of  considerable 
length,  in  the  third  the  anterior  dorsal  is  long  based,  while 
the  base  of  the  posterior  one  is  still  longer  than  in  the  second. 

The  question  here  arises,  What  is  the  condition  of  the 
dorsal  fin-arrangement  in  the  typical  Phaneropleuron  Ander- 
soni,  Huxley  ?  for  on  that  depends  the  validity  of  the  new 
genus  which  I  propose,  provisionally  at  least,  to  institute  for 
the  reception  of  Whiteaves's  Ph.  curtum.  In  the  Dura  Den 
fish  the  dorsal  fin  was  originally  described  by  Huxley,  and 
afterwards  by  myself,  as  continuous  anteriorly,  and  if  that 
description  holds  good  Ph  Andersoni  occupies  the  fourth 
place  ^  in  the  series  of  dorsal  fin  differentiations,  and  the 
Canadian  species  is  also  generically  distinct.  The  specimens 
of  Ph.  Andersoni  in  Edinburgh,  or  even  in  the  splendid 
collection  of  Dura  Den  fishes  at  St  Andrews,  are  not 
sufficiently  perfect  in  the  region  to  afford  a  decided  answer, 
and  I  regret  that  since  this  question  came  under  my  notice, 
I  have  not  had  the  opportunity  of  re-examining  those  in  the 
London  collections,  though  here  it  must  be  noted  that  Mr 
Smith  Woodward,  in  his  "  Catalogue  of  the  Fossil  Fishes  in 
the  British  Museum,"  pt.  ii.,  p.  247,  states  that  the  dorsal  fin 
of  Phaneropleuron  is  "  single,"  and  it  certainly  appears  to  be 
so  represented  in  Huxley's  figure  of  the  finest  specimen  of 
Ph.  Andersoni  in  that  Museum.  I  feel  therefore  justified 
in  provisionally  erecting  the  Canadian  species  curtum  of 
Whiteaves  into  a  new  genus  characterised  by  its  double 
dorsal  fin,  and  for  which  the  name  Scaumenacia  may  be 
proposed. 

Mr  Smith  Woodward  has  recently  pointed  out  ^  that  in 
curt  the  proximal  interspinous  elements  (axonosts)  of  the 
anal  fin  are  as  in  the  second  dorsal  of  Eusthenoptero7i  and 
Tristichopterus  fused  into  one  piece,  which  is  followed  by 
three  distal  elements  (baseosts).  This  is  well  shown  in  the 
present  series  of  specimens,  but  in  one  splendid  example, 

^  As  a  matter  of  evolution  the  series  would  of  course  be  reversed.  Phamro- 
pleuron  being  first  and  Dipterus  VcUenciennesii  laj«t. 
2  Ann.  and  Mag.  Nat.  Hist.  (6),  vol.  xi.,  p.  241. 
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wanting  the  bead  it  is  true,  but  wbich  originally  must  have 
been  over  2  feet  in  length,  it  is  also  shown  that  a  third 
and  additional  set  of  ossicular  fin-supports  followed  on  the 
second,  though  they  are  ordinarily  concealed  by  the  bases  of 
the  fin-rays. 

Classification. — Although  the  Dipnoan  affinities  of  Phanero- 
pleuron  were  certainly  indicated  by  Huxley  in  his  "  Essay  on 
the  Classification  of  the  Devonian  Fishes,"  he  placed  the 
genus  among  the  Crossopterygii  iu  a  distinct  family  of 
"  Phaneropleurini  "  which  he  thus  defined : — 

"Dorsal  fin  single,  very  long,  not  subdivided,  supported 
by  many  interspinous  bones,  scales  thin  cycloidal,  teeth 
conical ;  ventral  fins  very  long,  acutely  lobate." 

To  this  family  I  afterwards  added  the  Carboniferous 
UronemuSy  but  the  cranial  structure  and  dentition  of  both 
genera  were  then  very  imperfectly  known. 

Cope  was,  I  believe,  the  first  who  boldly  relegated  Phanero- 
pleuron  to  the  Dipnoi;  but  the  thing  was  beyond  all  doubt 
when  Whiteaves  showed  that  his  Phaneropleuron  curium  was 
possessed  of  a  ctenodont  dentition  and  an  arrangement  of 
cranial  plates  resembling  that  in  Diptervs,  That  the  same 
points  hold  good  for  Phaneropleuron  Andersoni  there  cannot 
be  any  doubt,  and  as  for  the  conical  marginal  teeth,  described 
by  Huxley,  I  have  satisfied  myself  that  they  are  merely  the 
outer  denticles  of  ctenodont  plates.  Whiteaves's  statement 
that  in  Scaumenacia  curta  "  both  the  upper  and  under  jaw 
are  armed  with  smooth  conical  and  somewhat  compressed 
teeth,**  I  have  never  been  able  to  confirm  —  at  least  if 
"  marginal  teeth  "  are  hereby  meant.  Consequently,  putting 
aside  the  older  but  less  suitable  name  of  Ctenododipterini 
(Pander  and  Huxley),  I  proposed  the  family  term  Ctenodon- 
tidse  for  Phaneropleuron,  Gtenodus,  and  Bipterus,  but  not  for 
Uronemvs, 

For  I  had  already  in  1882  shown  that  the  dentition  of  Gano- 
pristodus  splendens,  Traq.,  which  I  afterwards  merged  in 
Uronemus,  was  NOT  ctenodont;  but  that  on  the  other  hand 
the  anterior  part  of  the  palatopterygoid  bone,  broad  and  flat, 
is  covered  merely  by  small  rounded  tubercles,  while  along 
the  outer  margin  is  one  row  of  laterally  compressed,  basally 
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confluent,  short  conical  teeth.^  Such  an  important  difference 
in  dentition  seemed  to  me  in  1890  amply  to  justify  the 
separation  of  Uronemus  from  Phaneropleuron  and  its  allies 
in  a  distinct  family  of  Uronemidse.^ 

Mr  Smith  Woodward,  however,  in  the  second  part  of  his 
"Catalogue  of  the  Fossil  Fishes  in  the  British  Museum," 
retains  the  family  of  Phaneropleuridse,  in  which  he  also 
still  includes  Uronemus,  That  Uronemvs  must,  on  account 
of  its  non-ctenodont  dentition,  be  placed  in  a  different 
family  from  Phaneropleuron,  is,  as  I  have  above  stated, 
perfectly  clear  to  my  mind  at  least;  for  the  rest,  the  Phanero- 
pleuridse  are  separated  from  the  Ctenodontidae,  according 
to  Mr  Woodward's  definition,  by  the  possession  of  marginal 
teeth  and  of  jugular  plates.  As  regards  the  former  character, 
I  believe  it  to  be  founded  on  a  mistaken  interpretation ;  as 
to  the  latter,  are  we  quite  sure  that  we  know  the  structure 
of  Ctenodus  sufficiently  well  to  be  able  to  decide  with  cer- 
tainty as  to  whether  it  had  jugular  plates  or  not  ? 

Mr  Woodward  also  erects  a  separate  family  for  Dipterus, 
that  of  the  Dipteridse,  the  essential  characters  of  which,  as 
distinguished  from  those  of  the  Phaneropleuridse,  are, — the 
absence  of  marginal  teeth,  and  the  hecterocercal  configura- 
tion of  the  tail;  this  form  of  caudal  fin,  along  with  the 
possession  of  jugular  plates,  distinguishing  it  from  the 
Ctenodontidse.  It  is  not  necessary  to  repeat  what  has 
been  said  as  to  the  marginal  tooth  question;  as  regards 
the  heterocercal  tail  in  opposition  to  the  diphycercal  form, 
if  we  accepted  that  as  a  family  character  in  the  Crossop- 
terygian  fishes  we  should  separate  genera  which  otherwise 
are  most  closely  allied.  Take  the  Ehizodontidse,  for  example 
— in  Rhizodopsis  the  tail  is  heterocercal,  in  Cryroptychius  as 
nearly  as  possible  diphycercal ;  so  in  like  manner  the  most 
marked  distinction  between  Tristichopterus  and  IHtosthen- 
opteron  is  the  decided  heterocercy  of  the  former  and  the 
nearly  perfect  diphycercy  of  the  latter.  But  the  median 
fin-system  of  Scaumenacia  is  connected  by  so  perfect  a 
transition  through  Dipterus  macropterus  to  that  of  the  typical 

1  Geol.  Mag.  (2),  vol.  ix.,  p.  543. 

^  Proc.  Roy.  Soc.  Edin.,  vol.  xvii.,  p.  393. 
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jP.  Valendennesii,  that  I  cannot  see  how  it  can  be  placed  in  a 
diflferent  family  on  characters  based  on  those  organs. 

Consequently  I  must  for  the  present  still  consider  it 
the  safest  thing  to  include  Phaneropleuron,  Scaumena/da, 
Dipterus,  Gtenodus,  and  their  immediate  allies  in  one  com- 
prehensive family  of  Ctenodontidse,  characterised  by  the 
possession  of  numerous  dermal  cranial  roof-plates  and  a 
ctenodont  dentition. 

COCCOSTEIDiE. 

Coccosteus  CanadeimSf  A.  S.  Woodward,  Geol.  Mag.  (3),  vol.  ix. 
(1892),  p.  483. 

One  plate  referable  to  Goccosteus^  and  presumably  to  the 
above-named  species,  occurs  in  the  present  collection.  It  is 
the  posterior  ventro-lateral  of  the  left  side,  and  is  peculiar 
in  being  narrow  posteriorly,  and  in  having  the  stellate  based 
tubercles  with  which  it  is  ornamented  much  coarser  than  in 
the  typical  G,  decijdens  of  the  Scottish  Old  Eed. 

HOLOPTYCHIIDiE. 

Glyptolepis  Qiiebecensis,  Whiteaves,  Trans.  Roy.  Soc.  Canada,  vol.  vi., 
sect,  iv.,  p.  77,  pi.  v.,  fig.  4;  A.  S.  Woodward,  Cat.  Foss.  Fishes 
Brit.  Mus.,  pt.  ii.,  p.  336. 

The  specimen  here  referred  to  is  the  head  and  anterior 
part  of  the  body  of  a  large  Glyptolepis,  the  only  example  of 
the  genus  in  the  present  consignment  of  Canadian  fishes. 
It  measures  9  inches  in  length,  of  which  5  are  occupied 
by  the  head.  The  mandible  measures  4  inches  in  length ; 
small  conical  teeth  are  seen  along  the  dentary  margin,  but 
the  large  laniaries  are  covered  up.  The  free  surface  of  the 
scales  is  ornamented  with  very  fine,  close,  wavy  ridges, 
sometimes  irregular  or  contorted,  but  mostly  longitudinal 
and  tending  to  converge  posteriorily,  while  they  are  also 
often  branching  and  interrupted.  In  front  of  the  striated 
portion  there  is  a  narrow,  semicircular,  or  crescentic  area 
of  small  tubercles.  The  scale-ornament  is  more  delicate 
than  in  the  Scottish  G.  paucidens  and  G,  leptopt&rus,  to 
which  the  fish  is.  evidently  closely  allied. 
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Here  again  specific  identification  is  a  matter  of  conjecture, 
as  there  are  no  marks  by  which  it  can  be  positively  identified 
with  the  small  fish  described  by  Whiteaves  as  G,  Quebecensis, 
seeing  that  it  shows  neither  fins  nor  configuration  of  the 
body,  on  which  characters  Mr  Whiteaves's  diagnosis  was 
principally  founded,  while  his  specimen,  on  the  other  hand, 
did  not  display  the  ornamentation  of  the  scales  or  cranial 
bones.  Mr  Whiteaves  mentions,  however,  the  occurrence  of 
two  large  scales,  showing  a  sculpture  resembling  that  of  the 
scales  of  G,  Uptopterus,  and  which  he  thinks  may  indicate  a 
second  species ;  he  also  states  that,  "  it  is  however  possible 
that  they  may  have  belonged  to  large  and  adult  samples  of 
G,  QaehecensiSy  and  that  the  specimen  upon  which  that  species 
is  based  may  be  a  very  immature  individual."  I  accept  the 
latter  alternative  in  the  meanwhile,  rather  than  name  a  new 
species  without  sufiBcient  warrant. 

EHTZODONTIDiE. 

Eusthenopteron  Foordi,  Whiteaves. 

Eusthenoptermi  Foordi^  Whiteaves,  Canadian  Nat.,  N.S.,  vol.  x.,  1881, 
p.  31;  Trans.  Roy.  Soc.  Canada,  vol.  vi.,  sect,  iv.,  1889,  p.  79, 
pi.  v.,  fig.  5,  pis.  vi.,  vii.;  R.  H.  Traquair,  Geol.  Mag.  (3),  vol. 
vii.,  1890,  p.  17;  A.  S.  Woodward,  Cat.  Foss.  Fishes  Brit.  Mus., 
pt.  ii.,  1891,  p.  362. 

The  present  series  of  specimens  shows  the  large  size 
attained  by  this  fish,  two  nearly  entire  examples  measuring 
respectively  23  and  24  inches  in  length,  and  each  would  be 
at  least  an  inch  longer  were  the  extreme  point  of  the  tail 
preserved. 

Two  points  I  wish  to  bring  forward  on  the  present  occasion. 

The  first  is  the  presence  of  a  small  pineal  foramen  on  the 
top  of  the  skull  between  the  frontal  bones,  in  the  very  same 
position  as  in  the  Osteolepid  genera  DiploptcTits  Thursius  and 
Osteolepis,  in  which  it  has  been  so  long  known  to  exist. 

The  second  is  the  palatal  dentition.  There  is  one  large 
palatopterygoid  bone  similar  to  that  which  I  figured  nearly 
twenty  years  ago  in  Tristichopterus^  and  which  extends  from 
the  vomerine  region  in  front  to  the  articulation  of  the  lower 

^  Trans.  Roy.  Soc.  Edin.,  vol.  zxvii.,  pi.  fig.  3. 
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jaw  behind.  Along  the  anterior  two-thirds  of  the  outer 
margin  is  articulated,  a  row  of  three  ossicles  bearing  the 
upper  laniary  teeth,  and  thus  corresponding  to  the  mandibular 
internal  dentary  ossicles  on  which  I  long  ago  showed  that 
the  laniaries  of  the  lower  jaw  (except  the  anterior  one)  were 
borne  in  Rhizodus,  There  are  two  vomers  placed  behind 
the  preraaxillse,  each  of  which,  as  in  the  Osteolepidae,  bears  a 
large  laniary  tusk.  As  in  the  Holoptychiidse,  lihizodontidae, 
and  Osteolepidae  in  general,  the  maxilla  proper  bears  only 
very  small  teeth. 


XIII.    Heredity    and    its    Bearings  on    the   Phenomena   of 
Atavism.    By  Gustav  Mann,  Esq.,  M.B.,  CM.,  Physio- 
logical Laboratory,  University,  Edinburgh. 

(Read  15th  February  1893.i) 
Oeht  mir  Materie  uiid  ich  will  eine  Welt  daraus  hav^n.  — Kant. 

How  is  it  that  we  resemble,  and  yet  differ  from  our 
parents  ?  What  factors  are  at  work  during  the  union  of 
the  sperm  with  the  ovum,  to  which  union  Fol  has  applied 
the  term  "  fecundation  "  ?  Why  should  a  single  cell,  a  spore, 
derived  asexually  from  a  metazoon  or  a  metaphyton,  be 
capable  of  development  into  an  organism  with  specific 
characters  ?  According  to  what  laws  can  a  new  individual 
arise  by  budding  or  by  simple  fission,  and  how  can  a  part 
of  an  individual,  if  separated  artificially,  reproduce  the  whole 
organism  ? 

A  consideration  of  these  questions  leads  up  to  two 
others:  (1)  given  a  series  of  species  which  reproduce 
themselves  by  fission,  spore-formation,  and  fecundation, 
repectively,  are  we  justified  in  assuming  that  the  variability 
of  the  offspring  is  greatest  in  those  individuals  which  owe 
their  existence  to  a  sexual  process  ?  and  (2)  how  does  this 
variability  lead  to  the  recurrence  of  ancestral  traits,  to  which 
latter  phenomenon  the  name  of  Atavism  has  been  given  ? 

These  various  questions  I  shall  endeavour  to  answer  from 

^  Also  read  before  the  Darwinian  Society,  Edinburgh,  on  9th  November  1892. 
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the  standpoint  of  individual  cellular  physiology,  and  it  is 
therefore  necessary  to  commence  with  a  definition  of  the 
terms  "  individual "  and  "  cell." 

An  individual  I  consider  to  be  any  inorganic  or  organic 
substance,  or  group  of  substances,  capable  of  maintaining. 
— under  definite  conditions — its  specific  character.  The 
organic  individual  differs  from  the  inorganic  one  in  having 
a  composition  which  allows  it  not  only  to  maintain  its 
specific  character  under  the  environmental  conditions  which 
gave  rise  to  its  existence,  but  which  also  enables  it  to  react  on 
the  environment  in  such  a  way  that  the  latter,  by  an  unbroken 
chain  of  fermentative  actions,  is  made  to  pass  into  higher 
and  higher  compounds.  Such  compounds  will  ultimately, 
according  to  their  specific  chemical  constitutions  and  affinities, 
give  rise  collectively  to  the  different  kinds  of  organisms. 

This  may  be  stated  in  other  words,  as  follows: — The 
difference  between  an  inorganic  and  an  organic  individual  is 
simply  this:  in  the  former,  the  chemical  affinity  between  cer- 
tain elements,  or  groups  of  elements,  has  been  satisfied,  and  has 
come  to  a  standstill ;  in  the  organic  individual  new  chemical 
affinities  are  constantly  being  formed,  to  satisfy  which  the 
organism,  be  it  plant  or  animal,  requires  to  take  up  food.  I 
look  upon  organic  existence,  with  all  its  concurrent  pheno- 
mena, as  the  result  of  hunger,  and  hunger  I  have,  in  a  previous 
paper,^  defined  as  "  an  unsatisfied  affinity  of  one  element  or  a 
group  of  elements  for  another  element  or  group  of  elements." 

Such  an  organic  individual  is  known  to  us  in  its  simplest 
form  as  a  unicellular  being,  which  may  be  on  a  comparatively 
low  grade  of  evolution,  as  the  Amoeba,  or  highly  evolved,  as 
the  Infusoria,  as  examples  of  the  latter  I  need  only  mention 
Paramaecium  and  VorticeUa,  with  their  cilia,  oral  aperture, 
and  complicated  process  of  conjugation.  But  whatever  be 
the  degree  of  evolution  which  a  unicellar  plant  (protophyton) 
or  a  unicellular  animal  (protozoon)  may  have  reached,  we 
can  always  make  out  a  differentiation  of  the  living  organic 
matter  or  plasm  (protoplasm)  into  a  number  of  "organs,"  each 
of  which  has  to  fulfil  definite  functions. 

^  Gustav  Mann,  The  Embryo-sac  of  Myosnnis — Trans.  Bet.  Soc.  Edin., 
1892,  pp.  351-428. 
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Fig.  1, — An  ideal  cell  Hhowing:  the  general  cell-plasm  (l),tbo£i 
of  whidiisuot  seen;  twoaroho-plaamsandoentroaomea  (2);  a  vacuole  (3);  an 
excretory  tulic  (4);  an  endouncleolua  (5(t),  trith  its  rsd i sting chanaela  {5b);  a 
Ducleoliifl(6)',  chromatin  segments (7);  tliepalo]wrinucleolaiiiuc1eo]ilasni  (8); 
the  denser  peri)ihcral  nuclFoplssni  (S) ;  a  space  (10)  inside  the  nuclear  mem- 
brane (11);  a  chloropliyll  band  (12n),  with  pyreooids  or  starch  centreB(12i), 
and  a  tah«  conveying  food  from  them  to  the  nucleus  (12c}. 


Fig,  2ffi. — Two  nuclei  about  to  ooDJngate  in  the  Embryo-sac  of  Aiti&t  nutans. 
The  nuclear  membrane  n.m,,  with  broad,  p.a.,  and  narrow,  p.p.,  pores; 
peripheral  chromatin  segments,  sAH,  and  central  ones,  c/w";  nuclear  lijalo- 
pUsm,  n.h.,  with  tubular  fibrils,  n^.,  and  solid  strands,  n.^. 

The  nucleolus  exhibits  a  nucleolar  membrane,  1  ;  a  peripheral  set  of 
endunucleoli,  2 ;  a  groand  sabstanee,  3 ;  irregularly  distributed  central 
endouQcleoli,  4 ;  with  radiating  fibrils,  B. 

Fig.  2b. — A  nucleolus  of  the  primary  endosperm  cell  in  tfyosuriis  minimiu, 
ahowing;  a  nucleolar  membrane,  ■a.l.m. ;  radiating  Kbrils,  r./.,  in  a  peripheral 
palerzoneoftho  nucleolus  I  four  comparatively  large  peripheral  endoniicleoli,x; 
a  set  of  proximal  or  coronal  endocucleoli,  ejid;  and  a  fold,/oM,  around  the 
central  andonucleolus,  i^ 

(Reduced  from  O.  Mann's  paper  on  the  "  Embryo-sac  of  Myosums.") 
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As  the  various  "organs"  of  a  cell  {vide  Figs.  1,  2a,  26),  we 
may  consider  the  endonucleolus,  with  its  radiating  tubes ;  the 
nucleolus;  the  nuclear  chromatin  segments;  the  nuclear 
achromatic  matter  proper ;  the  cytoplasm  or  plasm  found  in 
the  body  of  the  cell ;  the  attractive  sphere  with  its  central 
body,  also  known  as  the  archoplasm  and  the  centrosome; 
vacuoles;  and,  finally,  leucites  or  plastids,  e.g,,  secondary 
nuclei,  chlorophyll  corpuscles,  etc. 

"We  are,  as  yet,  far  from  understanding  definitely  what 
functions  each  of  these  various  organs  of  a  cell  has  to  fulfil ; 
still  a  sufficient  number  of  facts  has  been  established  to 
enable  us  to  say  something  definite  regarding  the  functions 
of  the  nucleus.  In  a  previous  paper,^  and  also  in  the 
"Proceedings"  of  the  Biological  Section  of  the  British 
Association,  1892,  I  have  given  a  short  summary  of  facts 
observed  by  other  investigators  and  by  myself,  which  have 
led  me  to  the  conclusion  that  the  chromatin  segments  of 
the  nucleus  are  organs  consisting  of  an  essential  achromatic 
framework,  in  the  interstices  of  which  particles  of  food- 
material  are  being  elaborated,  and  that  the  stainability  of 
these  segments  depends  on  the  presence  of  the  nutritive 
matters  in  question.  To  put  it  differently,  the  chromatic 
element  of  the  nucleus,  which  is  so  highly  esteemed  by 
most  histologists,  and  which  Strasburger,  de  Vries,  the  two 
Hertwigs,  Weismann,  etc.,  consider  to  be  the  ideal  heredi- 
tary substance,  is  nothing  but  a  supply  of  food  on  its  road 
towards  conversion  into  the  various  achromatic  plasms, 
which  latter  form  the  essential  bases  of  the  different  organs. 

The  nucleolus  I  hold  to  be  either  an  organ  for  the  further 
transformation  of  '* nuclear"  chromatic  food- substances,  or 
simply  a  storehouse  for  material  elaborated  by  the  nucleus. 

My  views  are  based  on  the  following  observations : — 

(1)  Both  nuclei  and  nucleoli  tend  to  occupy  that  part 
of  the  cell  which  is  nearest  to  the  supply  of  food,  as  readily 
demonstrated  in  the  vegetable  kingdom  in  the  sporangia 
of  Tmesipteris,  Selaginella,  and  all  Angiosperms,  etc.,  and 
as  seen  in  the  animal  kingdom  in  the  ganglion  cells  of  the 

^  Gustav  Mann,  The  Einbr5^o-sac  of  Myosiirus — Trans.    Bot.  Soc.   Edin., 
1892,  pp.  351-428. 
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retina  of  *  the  Salamander,  in  the  alimentary  canal  of 
the  same  animal,  during  the  early  development  of  the 
chick,  etc. 

(2)  On  the  staining  reactions  of  nuclei  and  nucleoli 
during  the  various  phases  of  cell-life,  as  seen  in  the  ac- 
companying table.^ 


Cell. 

Nucleus. 

NucleoluB. 

Daring  **rest,"  Ic,  not  dividing, 

Blue. 

Red. 

DoriDg  division,  .... 

Red. 

Colourless. 

Daring  senescence, 

Red. 

Red. 

In  the  ovum,        .... 

Blue-red. 

Red. 

In  the  spermatozoon,    . 

Blue. 

Not  demonstrable. 

In  fangi, 

Red. 

(?) 

The  following  explanation  is  offered :  "  "We  must  suppose 
that  the  new  material  which  is  first  conveyed  to  the  nucleus 
will  take  on  a  blue  stain,  and  that  this  cyanophilous  substance 
is  converted  in  the  nucleus  into  an  erythrophilous  material, 
which  latter  is  then  carried  to  the  nucleolus,  because,  during 
senescence,  division  and  other  conditions  (at  maturity  of 
the  ovum),  when  the  cell  may  be  supposed  to  be  less 
actively  assimilating  food-materials  from  without,  we  have, 
invariably,  a  red  coloration  taken  on  by  the  nuclear  chromatin. 
This  supposition  would  also  explain  why  the  spermatozoon, 
owing  to  its  great  activity,  is  not  able  to  lay  up  a  store  of 
elaborated  material,  and  therefore  why  it  should  stain  blue ; 

^  Differential  nucleolar  staining  was  first  put  on  record  by  Guignard  in 
1885  (Ann.  Sci.  Nat.,  ser.  6,  t.  xx.,  p.  318).  Flemming  demonstrated  this 
fact,  however,  in  1884  at  the  Copenhagen  Medical  Congress,  as  he  states  in 
his  latest  paper :  Neue  Beitrage  z.  Kennt.  d.  Zelle,  24th  April  1891  (Arch. 
Mikr.  Anat.,  xxxvii.,  p.  697);  vide  also  Hermann  in  April  1889  (Arch.  Mikr. 
Anat.,  xxxiv.,  p.  60);  and  G.  Mann's  paper,  January  1891  (Trans.  Bot.  Soc. 
Edin.).  L.  Auerbach  first  pointed  out  the  differences  between  the  nuclei 
of  male  and  female  reproductive  organs  in  Cyprimcs,  Esox,  Triton,  Itana, 
Ldcertttf  and  Gallus — S.  B.  K.  Preuss.  Akad.  Wiss.,  1891,  p.  713.  F.  Rosen 
confirmed  Auerbach's  observations  for  monocotyledonous  plants,  and  also 
pointed  out  the  staining  reactions  of  the  nuclei  in  fungi.  Paul  Schott- 
lander  confirmed  them  for  Cryptogams  (Bericht.  d.  Deutscb.  Bot.  Gesell., 
1892,  p.  27). 
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and  why  Fungi,  which  live  on  organic  material,  i.e.,  on  already 
elaborated  matter,  have  so  great  an  affinity  for  the  red  or 
acid  dyes. 

To  the  endonucleolus  with  its  fibres,  and  to  the  attractive 
sphere  with  its  corpuscle,  I  had  attributed  trophic  functions 
in  my  last  paper,  but  M.  Heidenhain's  ^  researches  have 
since  shown  that  the  centrosome  may  be  looked  upon 
as  a  centre  for  locomotion,  as  in  the  white  blood-corpuscles 
of  the  Salamander  delicate  threads,  which  are  apparently 
contractile  fibrils,  can  be  traced  from  the  corpuscle  to  the 
very  periphery  of  the  cell.  "We  know  further,  since  v. 
Beneden's  and  Neyt*s  researches*  that  during  division  of 
the  cell — when  the  fibres  proceeding  from  the  corpuscle  are 
most  readily  seen— these  corpuscles  are  the  active  agents 
bringing  about  a  separation  of  the  chromatin  segments,  which 
have  previously  undergone  either  a  longitudinal  or  a  trans- 
verse division. 

To  the  endonucleolus  I  can  also  no  longer  attribute  trophic 
functions,  as  I  now  believe  it  to  be  not  a  centre  comparable 
to  the  nervous  system  of  higher  organisms,  but  rather  a 
space  from  which  channels  pass  in  various  directions,  these 
channels  serving  for  the  distribution  of  elaborated  and  easily 
assimilable  materials. 

Of  the  various  organs  of  the  cell,  none  are  better  known 
than  the  chlorophyll  granules  or  chloroplasts.  We  know 
that  they  are  concerned  in  the  production  of  starch,  that 
light  is  essential  for  this  process,  as  is  also,  in  all  probability, 
iron,  etc. ;  but  I  cannot  now  enter  more  fully  into  a  descrip- 
tion of  the  various  cell  organs.  What  I  have  stated  will  be 
sufficient  to  show  that  a  cell  is  a  highly  organised  individual, 
and  not  a  bag  containing  an  "  emulsion  "  of  p7'6>/oplasm,  as 
some  still  fondly  believe,  who,  ignorant  of  histological 
methods,  explain  all  microscopic  appearances  as  artefacts, 
and  who  taunt  the  histologist  by  exclaiming :  You  can't "  fix  " 
protoplasm ! 

The  working  of  the  cellular  machine  I  cannot  illustrate 
better  than  by  referring  to    the   views   of   Max  Verworn,- 

1  V.  Kiillickcr's  Festschrift,  Wiirzburi,',  189'J. 

-  Max  VerwoFD,  Arch.  f.  Physiol.,  vol.  f.l.  pp.  1-118. 
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who  published  an  exhaustive  account  of  his  experimental 
researches  on  Infusoria — researches  specially  undertaken  to 
throw  light  on  the  functions  of  the  nucleus.  This  author  has 
arrived  at  the  following  conclusions: — "The  physiological 
significance  of  the  nucleus  is  dependent  only  on  its  relations 
to  metabolic  changes  occurring  in  other  parts  of  the  cell  It 
influences  the  functions  of  the  cell  only  by  the  part  it  plays 
in  the  metabolism  of  the  cell,  and  only  hereby  does  it  take 
an  active  part  in  the  phenomena  of  cell-life."  "  A  nucleus 
cannot  exist  without  its  protoplasm,  nor  can  the  protoplasm 
exist  without  its  nucleus — they  are  both  mutually  inter- 
dependent." 

Verworn  illustrates  his  view  by  tlie  accompanying  figure, 
which  represents  a  cell  with  its  nucleus.  Each  arrow  indi- 
cates a  set  of  nutri- 
tive materials  in  pro- 
cess of  metabolism. 
The  cell  receives  a 
number  of  materials 
from  without,  a  por- 
tion of  which  (a)  is 
acted  upon  by  the  cell 
protoplasm;  analytic 
and  synthetic  changes 
are  brought  about 
which  lead  to  a 
part  of  the  absorbed 
material  being  got 
rid  of  as  effete 
matter  (6),  while  the  remaining  portion  is  partly  made  use 
of  by  the  cell-plasm  (c),  and  partly  conveyed  to  the 
nucleus  {d).  The  nucleus  is  represented  as  further  receiving 
certain  substances  from  the  exterior,  which  pass  unchanged 
through  the  cell-plasm  {e).  Those  substances  {d  and  e) 
which  reach  the  nucleus,  in  their  turn  undergo  metabolic 
changes — ^they  are  partly  made  use  of  by  the  nucleus 
itself  (s),  partly  handed  over  to  the  cell-plasm  (A),  and  partly 
removed  as  effete  matter  (/). 

The  diagram  fully  illustrates  the  conceptions  of  Verworn, 


Fig.  3. 

Fig.    3. — Diagram    of  cellular   metabolism. 
(After  Max  Verwom.) 
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and  his  views  I  endorse.  There  exists  in  each  cell  an 
intimate  relationship  not  only  between  the  nucleus  and  its 
protoplasm,  but  also  between  all  the  organs  of  a  cell ;  and 
as  long  as  this  relationship  is  not  broken,  and  as  long  as 
the  equilibrium  between  the  various  organs  is  not  upset, 
so  long  will  the  ceU  be  able  to  live  an  individual  and 
immortal  life. 

Theoretically,  a  happy  state  such  as  that  just  depicted  is 
conceivable ;  in  nature  it  does  not  occur.  No  individual  is 
immortal,  for  the  very  existence  of  a  cell  depends  on  a 
perpetual  change  of  lower  (inorganic)  into  higher  (organic) 
chemical  compounds ;  and  if  the  term  individual  be  given  to 
such  a  chain  of  progressive  metamorphoses  occurring  within 
the  definite  organs  of  a  cell,  any  cause  leading  to  a  disruption 
of  the  normal  processes  must  also  lead  to  a  loss  of  that 
particular  individuality.  Thus  a  cell  which  either  undergoes 
division,  or  which  fuses  with  another  cell  in  the  act  of 
fecundation,  loses  its  individuality,  though  the  chemical 
constitution  of  the  various  plasmata  occurring  in  the  cell  is 
preserved,  and  thus  the  perpetuation  of  the  species  ensured. 

Let  me  repeat,  that  a  cell  will  not  divide  or  fuse  with 
another  cell  as  long  as  the  equilibrium  between  its  various 
organs  can  be  preserved,  i.e.,  as  long  as  its  individuality  is 
not  threatened. 

After  this  short  sketch  of  cellular  physiology,  let  us  con- 
sider how  parental  traits  are  propagated. 

In  a  unicellular  organism,  as  represented  by  Verworn*s 
figure,  we  have  to  deal  with  an  individual  relying  on  its 
own  resources,  and  living  an  existence  which  is  independent 
of  other  representatives  of  its  own  species.  It  is  not  difficult 
to  understand  how  such  an  organism  is  able  to  propagate  its 
specific  characters  either  by  budding,  as  in  the  yeast,  or  by 
ordinary  division  (amitotic  and  mitotic),  as  in  the  case  of 
Amoebae  and  white  blood-corpuscles,  provided  that  during 
budding  or  cell  division  all  those  organs  are  handed  on 
which  are  necessary  for  the  maintenance  of  the  individual 
in  question ;  and  we  know  for  certain  that  during  budding 
and  division  the  various  cell  organs  are  indeed  handed 
on.     An  artificial  division  of  such  unicellular  organisms  is 
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theoretically  also  possible  if  it  be  conducted  in  such  a 
way  as  to  ensure  the  presence  of  the  same  set  of  organs 
in  each  fragment. 

The  sexual  propagation  of  unicellular  individuals  is  also 
not  difficult  to  understand,  for  it  depends  on  the  transmission 
of  cell  organs  derived  from  two  distinct  and  individual  cells ; 
the  smaller,  more  active,  and  starving  one  being  the  male 
cell ;  while  the  larger,  less  active,  and  overfed  one  is  termed 
the  female  cell. 

That  which  is  ao  difficult  to  understand  in  fecundation  is 
the  associated  reduction  in  the  number  of  cell  organs.  Thus 
in  Spirogyra  nitida  each  cell  possesses  four  spirally  twisted 
chlorophyll-bands,  the  fate  of  which,  in  conjugating  cells,  is 
highly  interesting.  The  contents  of  one  cell  pass  by  a 
bridge-like  junction  into  another  cell ;  then  a  fusion  of  the 
nuclei  occurs  analogous  to  that  of  other  sexual  cells,  but 
four  out  of  the  eight  chlorophyll-bands  soon  degenerate  and 
become  used  by  the  newly-formed  cell  or  zygote,  which  in 
this  way  maintains  the  normal  number  of  four  bands.  It 
is  important  to  note,  that  the  four  bands  which  disappear 
always  belong  to  the  active  or  male  cell,  and  this  fact  seems 
to  me  a  further  proof  of  the  correctness  of  my  hypothesis, 
that  fecundation  consists  in  the  union  of  a  starved  cell  with 
an  over-fed  one.^  The  starved  or  male  cell  in  the  instance 
under  consideration,  is  the  result  of  the  inefficiency  with 
which  the  chlorophyll-bands  perform  their  function  of  pro- 
viding the  cell  with  carbohydrates. 

Spirogyra  is  thus  an  example  of  the  fact  that  in  an 
offspring  the  various  organs  derived  from  two  distinct  cells 
rearrange  tftemselves  so  as  to  fulfil  their  physiological  function 
to  the  greatest  mutual  advantage. 

Amongst  other  cell  organs  transmitted  from  parent  to 
offspring  must  be  mentioned  the  attractive  spheres  and  their 
corpuscles,  the  nuclear  achromatin  (both  the  darker  peripheral 
and  the  paler  perinucleolar  parts,  distinguished  by  Frommann), 
the  nuclear  chromatin  segments,  the  nucleoli  and  endo- 
nucleoli 

^  Q.  Manu,  The  Embryo-sac  of  Myosurus  miniimiSy  a  cell  study.  With  two 
plates.— Traus.  Hot.  Sue.  Edin.,  1892,  p.  399-424. 
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Fol,  V.  Beneden,  Boveri,  Guignard,  and  others^  have 
established,  for  both  animal  and  vegetable  cells,  the  fact, 
that  during  fecundation  the  paternal  and  maternal  attractive 
spheres  play  an  important  role,  especially  In  bringing  about 
an  equal  division  of  the  two  sets  of  organs  derived  from  the 
father  and  mother  respectively.  How  this  is  possible  we 
may  learn  from  the  observations  of  Fol  and  Guignard,  who 
found  that  a  union  of  paternal  and  maternal  attractive 
spheres  takes  place  during  fecundation.  Given  then,  firstly, 
a  set  of  "  male  "  and  "  female  "  attractive  spheres ;  secondly, 
an  affinity  of  each  sphere  for  its  own  male  or  female 
nuclear  elements ;  thirdly,  a  union  {not  fusion  !)  of  the  two 
sets  of  spheres  derived  from  the  sperm  and  ovum ;  fourthly, 
a  division  of  the  newly-formed  sphere  ("  zygote  sphere  ")  in 
such  a  way  that  each  daughter-sphere  receives  its  share  of 
maternal  and  paternal  elements, — it  then  follows  that  on 
division  of  the  "  zygote  "  nucleus  {Furchungshern,  Hertwig), 
formed  by  the  fusion  of  the  paternal  and  maternal  half  nuclei 
(demi-nuclei),  the  nuclear  segments  will  be  divided  in  an 
equal  manner  between  the  two  daughter-attractive  spheres. 

I  need  hardly  mention  that  the  distribution  of  the  nuclear 
segments  will  take  place  in  quite  an  analogous  manner  in 
those  cases  where  the  two  demi-nuclei  do  not  pass  through 
the  stage  of  a  "  zygote  "  nucleus,  but  where  they  participate 
at  once  in  the  formation  of  the  first  division  spindle 
(Furchungsspindel,  Hertwig),  as,  e.g.,  in  Ascaris  megalo- 
cephala.  But  to  this  different  behaviour  of  the  sperm  and 
egg  demi-nuclei  I  have  to  return  afterwards,  for  as  yet  I 
have  spoken  of  demi-nuclei  without  explaining  how  they 
arise. 

In  animals  and  plants,  in  the  lowest  as  well  as  the  highest, 
we  find  that  cells  which  are  going  to  become  sexual  cells, 
pass  through  a  certain  stage,  after  which  they  will  give  rise, 
by  a  thrice  repeated  division,  to  eight  sexual  cells,  and  there- 
fore we  may  call  this  stage  that  of  the  grandmother-cells. 
If,  now,  a  grandmother-cell  possesses  a  nucleus  with  four 
chromatin  segments,  these  are  found  to  split  longitudinally, 
and  thus  to  form  eight  segments,  four  of  which  go  to  either 

'  For  Literature,  vide  my  paper  on  the  Eiubryo-sac  of  Myoauius,  etc. 
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7w,o^Aer-nucleus.    The  two  mother-cells,  by  a  similar  division, 
give  rise  to  four  daughter-Q^VL^, 

Each  daughter-cell,  however,  which  is  going  to  become 
the  mother-cell  of  two  sexual  cells,  does  not  undergo 
division  in  the  usual  manner,  i.e.,  its  nuclear  segments  do  not 
undergo  ^  preliminary  division,  but  are  simply  distributed 
between  the  two  sex  cells,  each  of  which  will  therefore 
receive  only  two  segments.  This  reduction  in  the  number 
of  chromatin  segments  is  characteristic  of  sex  cells,  and  as, 
further,  the  reduction  is  always  equal  to  half  the  number  of 
segments  found  during  the  non-sexual  condition,  it  is  justi- 
fiable to  call  the  nuclei  of  sex  cells,  half  or  demi-nuclei. 

A  grandmother-cell  will  thus  always  give  rise  to  eight  sex 
cells,  but  the  fate  of  these  latter  will  depend  on  whether 
they  are  to  become  male  or  female  cells.  If  they  are  to  be 
male  cells,  all  the  eight  will,  as  a  rule,  attain  maturity,  while, 
if  the  grandmother-cell  give  rise  to  an  egg,  only  one  cell 
is  fully  developed,  the  ovum  proper,  while  the  three  others 
are  non- functional,  and  are  termed  the  polar  vesicles  or 
RicMuTigskorper, 

That  only  one-half  the  number  of  the  chromatin  segments 
found  during  the  non-sexual  condition  is  handed  on  from  both 
parents  is  a  well-established  fact ;  and  I  only  wish  that  as 
sound  an  explanation  could  be  offered,  but  as  yet  we  are  not 
able  to  do  so.  All  teleological  considerations,  such  as  those 
offered  by  Weismann,  have,  of  course,  to  be  put  aside.  A 
sperm-nucleus  or  an  egg-nucleus  does  not  get  rid  of  one-half 
the  number  of  its  segments  to  prevent  overcrowding  of 
ancestral  qualities  or  predispositions,  and  at  the  same  time 
to  make  room  for  the  nuclear  segments  of  the  other  sex.  We 
must  rather  look  out  for  some  phase  in  the  life-history  of 
lower  unicellular  organisms  in  which  a  reduction  of  nuclear 
segments  is  found  quite  apart  from  any  sexual  act,  e.g., 
perhaps  during  the  zoospore  stage,  for  I  believe  that  fecunda- 
tion is  only  a  secondary  adaptation  between  cells,  the  organs 
of  which  have  become  reduced  in  number  or  efl&ciency  by 
some  intrinsic  or  extrinsic  factor  which  is  detrimental  to  the 
normal  existence  of  cell-life.  As  such  a  factor  we  might 
consider  any  cause  leading  to  diminished  metabolic  changes 
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within  a  cell;  thus  the  amount  of  available  food-material 
may  diminish,  or  the  ease  with  which  food  is  absorbed 
may  be  interfered  with. 

Thus  a  cell  containing  two  attractive  spheres,  and  a  nucleus 
with  four  nuclear  chromatin  segments,  would  have  greater 
difi&culty  in  obtaining  and  absorbing  food  than  a  cell  with 
only  one  sphere  and  a  nucleus  with  two  segments,  because  of 
the  well-known  principle  first  applied  to  Biology  by  Leuckart 
and  Spencer,  that  the  surface  of  a  growing  spherical  cell 
increases  as  the  square,  while  the  contents  increase  as  the 
cube  of  the  radius. 

"We  have  thus  far  seen  that  *'  cell  organs  "  such  as  chloro- 
phyll-bands, attractive  spheres  with  their  central  corpuscles, 
and  chromatin  segments,  are  transmitted  from  parent  to 
offspring,  but  that  also  the  general  cell-plasm  and  the 
nuclear  achromatins,  nucleoli  and  endonucleoli,  are  trans- 
mitted I  have  fully  proved  for  the  conjugating  cells  within 
the  Embryo-sac  of  Angiosperms,  cells  which  give  rise  to  the 
primary  endosperm  nucleus.  The  stages  in  the  formation  of 
the  latter  in  Myosurus  minimus  may  be  summed  up  thus  : — 

1.  Amoeboid  movements   of  the   cell-plasmata  of  the   two 

primordial  {i.e.,  naked)  cells,  leading  to  conjugation  of 
the  cell-plasmata. 

2.  Approximation  of  nuclei  and  formation  of  paranucleoli  or 

accessory  nucleoli,  which  probably  undergo  degene- 
ration. 

3.  Flattening  of  nuclei  on  contact,  and  absorption  of  inter- 

vening nuclear  membrane. 

4.  Conjugation  of  nuclei  (union  of  the  various  contents  of 

both  nuclei). 

5.  Approximation  of  nucleoli  (due  to  contractile  action  of 

threads  within  the  nucleus  ?). 

6.  Conjugation  of  nucleoli  (and  in  all  probability   of  the 

endonucleoli).     Casting  off  of  (male  ?)  nucleolar  bag. 

"What  is  of  special  interest  in  this  fecundation  is  not  the 
mere  transmission  of  nucleoli,  but  the  fact  that  we  should 
meet  with  not  only  a  reduction  in  the  number  of  chromatin 
segments,  but  also   with   a  diminution  in  the  amount   of 
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nucleolar  matter,  as  the  latter,  especially  in  the  ovum,  gives 
rise  to  a  number  of  paranucleoli  or  accessory  nucleoli,  which 
gradually  lose  their  chromatin,  leave  the  nucleus  by  passing 
through  the  nuclear  membrane,  and  then  become  ultimately 
absorbed.  Again,  the  remarkable  fact  of  the  nucleolar 
membrane  of  the  "  male  "  nucleolus  being  shed,  reminds  us 
of  the  fate  of  the  four  "  male "  chlorophyll-bands  in  the 
zygote  of  Spirogyra  nitida. 

How  great  the  activity  of  eudonucleoli  is,  may  also  be 
gathered  from  my  paper,  but  now  I  must  restrict  myself  by 
returning  to  a  consideration  of  how  the  "  male  "  and  "  female  " 
demi-nuclei  behave  during  fecundation.  I  stated  above 
(p.  134)  that  there  may  be  either  a  union  of  the  two  demi- 
nuclei  to  form  a  resting  nucleus  ("  zygote "  nucleus  or 
Furchungskem),  or  that  the  nuclear  contents  may  take  part 
directly  in  the  formation  of  the  nuclear  spindle  {Furchungs- 
spindel).  In  the  latter  case  the  attractive  spheres  exert 
their  influence  at  once,  while  in  the  former  case  the  zygote 
remains  dormant  for  a  time,  in  some  instances  probably 
because  of  want  of  nourishment,  e.g.,  the  primary  endosperm 
nucleus  of  Angiosperms  remains  quiescent  till  an  extra 
supply  of  nourishment  is  conveyed  to  the  ovule  as  the  result 
of  the  irritation  set  up  by  the  fecundation  of  the  ovum. 
At  any  rate,  I  should  conclude  theoretically  that  the  zygote 
cannot  undergo  division  till  an  equilibrium  between  the  maternal 
and  the  paternai  "  cell  organs  "  has  been  established;  and  this 
balance  I  stated  in  my  last  paper  to  be  brought  about  thus  : 
the  starving  cell  organs  of  the  male  cell  feed  on  the 
surplus  nourishment  stored  up  in  the  female  cell,  and  in 
consequence  they  increase  in  size  till  they  are  quite  as  large 
as  the  female  organs,  an  observation  readily  demonstrated  in 
the  Embryo-sac  of  Angiosperms,  in  which  the  small  spindle- 
shaped  male  nucleus  derived  from  the  pollen-tube  ultimately 
becomes  of  the  same  size  as  the  large  globular  female  nucleus. 

During  this  stage  of  fecundation,  then,  the  male  cell  must 
be  looked  upon  as  truly  parasitic  in  its  habit,  and  it  is 
this  very  parasitism  which  reduces  the  available  amount  of 
nourishment  in  the  ovum,  and  which  calls  forth  the  activities 
ot  the  female  cell  organs.     The  latter  find  themselves  passing 
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from  abundance  to  privation,  while  the  male  organs  are 
transplanted  in  a  starving  condition  into  the  midst  of  exactly 
that  kind  of  nourishment  which  they  will  have  the  least 
difficulty  of  assimilating,  because  it  was  formed  by  an  indi- 
vidual of  the  same  species. 

Sooner  or  later  the  "  directly "  available  nourishment  is 
used  up,  and  the  activities  of  both  the  male  and  female 
organs  will  be  called  forth  to  the  same  extent ;  their  union 
results,  and  the  new  combination  of  organs  leads  to  a  special 
activity,  to  the  division  of  the  cell. 

By  the  above  condensed  account  of  the  phenomena  of 
fecundation,  I  wanted  to  show  that — 

(1)  In  an  offspring  all  "cell  organs"  are  directly  transmitted  ; 

(2)  These  organs  will  tend  to  rearrange  themselves  in  such  a 

way  as  to  give  the  offspring  the  same  organisation  as 
that  possessed  by  either  parent. 

With  these  two  premises  it  is  not  difi&cult  to  see  why  an 
offspring  resembles  its  parents,  for  both  progenitors  and 
descendants  have  the  same  organic  constitution,  which  forces 
them  to  exhibit  the  same  phenomena  during  life.  Why  the 
offspring  may  diff'er  from  its  ancestors  is  another  question, 
and  this  I  shall  attempt  to  explain  afterwards  when  alluding 
to  the  higher  forms  of  organic  existence. 

The  Organisation  of  Metazoa  and  Metapiiyta. 

As  we  ascend  the  scale  of  life  we  meet  with  species 
consisting  of  more  than  one  cell ;  from  Protozoa  and  Proto- 
phyta  we  pass  on  to  Metazoa  and  Metaphyta ;  but  what 
factors  played  a  part  in  bringing  about  this  evolution  is  one 
of  the  most  difficult  problems,  a  biologist  can  encounter.  I 
am  fully  aware  of  the  impossibility  of  settling  this  question, 
but  I  hope  that  the  suggestion  I  am  about  to  off'er  may  bring 
us  a  step  nearer  the  solution. 

We  saw  how  complicated  an  organisation  belongs  even 
to  the  lowest  forms  of  life,  and  that  the  various  organs  in 
individual  cells  occur  in  multiple  numbers,  eg.,  the  chruiiiatin 
segments  of  the  nucleus  are  at  least  two  in  number,  as  in 
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Ascaris ;  while  in  some  cases  they  may  number  a  hundred 
or  even  more.  If  now  an  organism  possess,  say,  several 
chromatin  segments,  and  if  it  undergo  evolution,  it  is  con- 
ceivable that  the  metabolism  may  become  evolved  along  such 
divergent  lines  that  the  proper  performance  of  all  the 
functions  by  each  single  segment  becomes  difficult  if  not 
impossible.  Further,  as  the  various  segments  in  a  nucleus 
are  not  under  conditions  identically  the  same,  I  infer  that 
each  segment  will  evolve  along  such  lines,  as  are  facilitated 
by  its  relative  position  in  the  organism. 

Thus  we  would  be  dealing  with  the  following  factors : — 

1.  A  unicellular  organism  possessing  several  nuclear  seg- 

ments,  each  of    which    fulfils    functions   somewhat 
different  from  those  performed  by  the  other  segments. 

2.  A  division  of  functions  between  the  various  segments, 

allowing  progressive  or  evolutionary  changes  to  take 
place  more  readily  in  each  segment. 

3.  The    sum    total  of   metabolism  raised    in  the  nuclear 

segments. 

4.  Corresponding  evolutionary  changes  in  all  the  other  cell 

organs. 

5.  The  cell-metabolism  rendered  more  and  more  complicated. 

Given  such  a  cell  with  a  very  complicated  organisatiou, 
and  with  its  vaiious  plasmata  consisting  of  comparatively 
unstable  compounds  ready  to  undergo  further  evolution,  we 
can  understand  how  a  division  into  two  equally  organised 
daughter-cells  will  become  gradually  more  and  more  difficult, 
and  ultimately  impossible.  The  unicellular  organism  must 
therefore  give  rise  to  two  daughter-cells  which  differ  in  some 
respects  from  one  another,  and  the  fate  of  the  latter  I  can 
perhaps  best  explain  with  the  aid  of  Verworn's  figure 
(p.  131). 

If  a  cell  X  divide  into  two  cells  A  and  B,  of  which 
the  cell  A  is  especially  abundant  in  "  nuclear  "  matter,  while 
the  cell  B  is  rich  in  cell-plasm,  it  is  evident  that  both  cells 
will  metabolise  materials,  essential  to  the  life  of  each  cell, 
but  in  varying  quantities.  The  cell  A,  rich  in  "  nuclear  " 
matter,  will  especially   elaborate  the  substances  s  and  A, 
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while  the  cell  B,  rich  in  cell-plasm,  will  form  proportionally 
larger  amounts  of  the  substances  c  and  d.  We  know  further, 
from  my  researches  on  the  "Embryo-sac  of  Angiosperms," 
that  each  daughter-cell  commences  to  feed  a  long  time  before 
separation  from  its  sister-cell  has  taken  place,  and  therefore 
there  is  nothing  to  hinder  a  ready  interchange  of  substances 
between  the  two  daughter- cells  A  and  B.  This  interchange 
being  of  direct  benefit  to  both  individuals,  will  tend  to  prevent 
a  complete  separation  of  the  cells  A  and  B ;  thus  a  unicellular 
organism  will  become  a  two-celled  one,  and  by  a  repetition 
of  the  process  just  suggested,  we  may  derive  the  higher 
multicellular  organisms  from  originally  unicellular  ones. 

What  constitutes  Individuality  among  Metazoa? 

We  began  our  consideration  of  unicellular  organisms 
by  defining  the  terms  "  individual "  and  "  cell,"  and  it  was 
found  that  these  two  terms  were  co-extensive  amongst 
Protozoa  and  Protophyta ;  but  amongst  beings  consisting  of 
more  than  one  cell,  a  new  definition  of  the  term  individual 
is  required.  Why  then  is  a  Hydra,  a  Starfish,  or  a  Begonia 
plant  termed  an  individual,  and  how  is  it  that  pdrts  of  these 
organisms  may  give  rise,  under  certain  conditions,  to  new  and 
entire  beings,  which  are  in  all  respects  identical  with  the 
respective  mother  individual  ? 

I  endeavoured  to  show  that  a  multicellular  condition  is 
the  outcome  of  evolved  metabolism,  and  we  may  therefore 
define  a  multicellular  individual  as  a  being  in  which  the 
various  processes  necessary  for  life  are  distributed  amongst  a 
collection  of  cells,  instead  of  being  performed  by  the  various 
organs  of  a  single  cell.  Thus  if  we  represent  in  a  protozoan 
individual  the  functions  of  the  various  cell  organs  and  their 
equilibrium  by  the  letters  A  +  B  +  c,  then  in  a  Metazoon  con- 
sisting of  three  cells,  an  ideal  division  of  labour  might  be 
shown  thus:  Abc  +  aBc  +  AbC,  the  capital  letter  standing  for 
the  special  function  performed  by  each  cell.  Further, 
should  a  Metazoon  have  the  same  functions,  but  consist  of 
more  than  three  cells,  then  we  would  have  to  write: 
(Abc)"  +  (aBc)"  +  (abC)".       In    this    latter    case    we    must 
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also  beax  in  mind  the  anatomical  arrangement  of  groups 
of  cells  differing  in  their  functions,  e,g,,  are  we  dealing 
with  a  concentric  arrangement  as  in  the  Hydra,  in  which 
the  ectoderm,  the  mesogloea,  and  the  endoderm  are  placed 
one  within  the  other;  or  have  we  a  bilateral,  a  dorso- ventral, 
or  an  an tero- posterior  grouping  ? 

Apart  from  this  primary  arrangement  of  tissues,  we  may 
have  a  secondary  organisation,  for  we  may  find  the  same 
anatomical  distribution  of  all  the  organs  in  different  parts 
of  the  same  individual,  e.g,,  in  the  Starfish,  with  its 
pentaradial  system,  each  arm  with  its  corresponding  part 
of  the  disc  resembles  its  neighbour;  in  plants,  e.^.,  Begonia, 
the  tissue  of  each  leaf  is  divided  into  a  dermatogen,  a 
periblem,  and  a  plerome. 

Finally,  some  of  the  organs  of  a  multicellular  being  may 
occur  in  multiple  number,  while  other  organs  are  only  found 
singly,  thus  the  segmental  organs  of  a  worm  and  the  eyes  of 
vertebrates  are  bilateral,  while  there  is,  apparently,  only  one 
ventral  gangliated  chain  in  the  former,  only  one  heart  in 
the  latter. 

The  bearing  of  these  facts  on  Heredity  will  become 
evident  immediately. 

If  a  Hydra,  a  Starfish,  or  a  Begonia  plant  be  individuals, 
how  is  it  that  parts  of  these  organisms  may  give  rise,  under 
certain  conditions,  to  new  and  entire  individuals  ?  for  if  the 
arm  of  a  Starfish,  with  its  corresponding  portion  of  disc,  be 
cut  off,  this  arm  is  found  to  have  the  power  of  developing 
into  a  complete  individual.  If  a  Hydra  be  divided  into 
several  fragments,  each  of  these  may  give  rise  to  a  complete 
Hydra ;  again,  portions  of  Begonia  leaves  are  daily  used  for 
propagating  this  plant. 

An  explanation  of  this  propagation  of  individuals  must 
account  for  two  facts,  nsunely,  firstly,  how  is  it  that  a  portion 
of  a  mother-individuum  can  live  after  being  separated 
artificially,  and  secondly,  why  should  the  fragment  assume 
the  shape  of  the  mother-individuum,  e.g,,  why  can  an  arm 
of  a  Starfish  live  by  itself,  and  why  does  it  give  rise  to  four 
other  arms,  thus  re-establishing  the  pentaradial  form  ? 

We  saw  above  that  each  arm  of  the  Starfish  contains  all 
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the  organs  essential  for  maintaining  an  individual,  and  as 
these  organs  can  elaborate  food  independently  of  the  presence 
of  the  corresponding  organs  in  the  other  four  arms,  it  is  not 
difficult  to  see  why  one  arm  may  continue  to  live.  "Why 
it  forms  four  other  arms  is,  however,  a  question  I  cannot, 
as  yet,  attempt  to  answer. 

Hydra  and  Begonia,  for  reasons  similar  to  those  advanced 
for  the  Starfish,  are,  on  being  cut  into  fragments,  capable  of 
giving  rise  to  several  individuals ;  provided  that  each  of  these 
contains  all  the  tissue  elements,  and  that,  in  addition,  each  be 
protected  by  a  certain  bulk  from  detrimental  environmental 
conditions;  which  latter  may  overcome  a  small  aggregation  of 
cells  more  readily  than  a  large  one. 

Such  an  organism,  allowing  of  a  division  of  the  mother- 
individuum  into  a  number  of  daughter-individua,  may  be 
said  to  be  built  up  of  "potential"  individuals.  Each 
"potential"  individual  being  an  aggregation  of  cells  that  would 
be  able,  under  normal  environmental  conditions,  to  survive 
and  to  give  rise  to  an  individual  like  the  mother : — and  this 
latter  might  be  termed  a  "real"  or  "actual"  individuum. 

Such  "  potential "  individuals  inherit  the  characters  of  the 
actual  or  "real"  individual,  by  receiving  all  the  tissue 
elements  of  the  latter.  It  is  different,  however,  when  an 
individuum  propagates  itself  on  its  own  account. 

A  Metazoon  consisting  of  three  cells,  which  differ  in  their 
functions  (Abc  +  aBc  +  abC),  cannot  reproduce  its  kind  by 
budding  off  a  single  cell,  for  the  bud  would  have  to  be 
derived  from  a  cell,  in  which  division  of  labour  has  produced 
the  special  development  of  an  organ,  and  such  a  cell,  if  really 
budded  off,  could  not  perform  its  physiological  functions 
under  ordinary  environmental  conditions.  Theoretically, 
such  a  bud  could  only  live  if  it  lost  the  special  function 
acquired  by  its  mother-cell — or  if  the  environment  was 
changed.  That  such  a  Metazoon  could  give  rise  to  a  non- 
specialised  bud  by  a  modified  process  of  cell-division,  is, 
I  think,  impossible. 

As  long  as  a  special  function  is  bound  up  in  the  organs  of 
a  single  cell,  the  latter  cannot  give  rise  to  a  new  or  real 
individual;    but  if  the  same  function   be  performed   by  a 
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number  of  cells,  it  is  conceivable  that  one  of  these  may 
gradually  lose  its  special  character  and  become  an  initial 
cell,  which  will  give  rise  to  a  new  organism,  or  what  is  even 
more  likely,  that  it  will  never  acquire  its  special  function. 

A  process  like  that  just  suggested  appears  to  oc»cur  in 
the  Hydrozoa,  in  which  a  single  ectoderm  cell  may  give  rise 
to  a  bud,  or  develop  into  sexual  cells ;  but  how  the  loss  of 
specialisation  in  an  ectoderm  cell  is  brought  about,  cannot 
be  stated  definitely.  It  would  appear  to  depend  on  the 
respective  cell  benefiting  by  the  labour  of  the  other  cells, 
becoming,  in  fact,  parasitic.  As  there  are  a  number 
of  cells  in  the  ectoderm,  the  mesogloea,  and  the  endoderni 
elaborating  nourishment  collectively,  we  can  readily  suppose 
a  cell  to  feed  on  this  elaborated  material,  if  either  its 
organisation  be  defective  in  the  organs  required  for  its  special 
functions,  or  if  its  special  function  remain  dormant,  as  the 
neighbouring  cells  are  capable  of  satisfying  all  the  require- 
ments of  the  individual. 

This  occasional  non-specialisation  of  cells  amongst  low 
forms  of  life,  e.g.,  in  the  Hydra,  has  developed  amongst  higher 
beings  along  definite  lines,  and  the  "non-functional"  cells 
are  aggregated  into  special  organs,  and  we  are  wont  to  dis- 
tinguish between  the  "  somatic  "  cells,  which  have  undergone 
specialisation  for  maintaining  the  individual,  and  the 
"generative"  or  "sexual"  cells,  which  bring  about  the 
perpetuation  of  the  species. 

From  my  standpoint  it  is  evident  that  the  non-functional 
cells,  which  become  the  sexual  cells,  will  depend  for  their 
existence  on  those  food  materials  which  are  being  elaborated 
by  the  differentiated,  functional,  or  somatic  cells,  and 
therefore  that  sexual  cells  are  influenced  by  the  soma  of  the 
individual  in  which  they  live. 

Any  change  in  the  functions  of  the  various  organs  con- 
cerned in  the  elaboration  of  food-materials  must  lead  to  an 
altered  nutrition  of  the  whole  individual,  the  sex  cells 
included ;  and  provided  the  change  is  not  sufficiently  great 
to  kill  the  soma  of  the  individual,  and  provided  the  sex  cells 
are  not  fully  matured  (i.e.,  that  they  are  still  young  enough 
to  be  affected  by  the  change  in  nutrition),  it  is  evident  that 
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the  latter  will  also  be  altered.  As,  further,  the  organs  of  the 
reproductive  cells  are  modified,  it  stands  to  reason  that  the 
embryo  derived  from  them  must  be  modified. 

Theoretically,  acquired  characters  can  therefore  be  trans- 
mitted. I  need  hardly  say  I  would  not  acknowledge  the 
loss  of  a  tail,  e,g,^  in  the  dog,  to  be  a  character  capable  of 
influencing  the  offspring  of  that  dog,  for  the  very  simple 
reason  that  the  tail  has  nothing  to  do  with  the  elaboration  of 
food-materials. 

The  main  factoes  in  sexual  repeoduction  would  appear 
to  me  to  be  shortly  these : — 

1.  The  sex  cells  being  parasitic  do  not  undergo  any 
special  development,  and  are  accustomed  at  the  same  time 
to  definite  kinds  of  food-materials  elaborated  by  the  soma  of 
the  individual 

2.  Fecundation  leads  to  the  union  of  sets  of  elements 
derived  from  different  parents,  the  organs  rearranging  them- 
selves to  their  greatest  mutual  advantage. 

3.  Thus  a  vigorous  unicellular  individual  is  formed, 
having  a  number  of  "  cell  organs  "  with  a  definite  chemical 
constitution,  and  accustomed  to  be  supplied  with  a  definite 
kind  of  nourishment. 

4.  Next,  an  endeavour  to  assimilate  food- materials  in  the 
accustomed  form  and  quantity,  and  as  the  individuum 
has  to  assimilate  its  own  food,  having  lost  its  parasitic 
nature,  a  development  of  special  functions,  which  latter 
during  ontogeny  will  be  successively  distributed  over 
"cell  organs,"  cells,  and  ultimately  groups  of  cells  {vide 
above,  pp.  139,  140). 

5.  But  not  all  the  cells  derived  from  the  zygote  or 
fertilised  ovum  will  undergo  a  special  development  for 
mutually  benefiting  one  another,  and  these  will  commence 
as  soon  as  possible  to  revert  to  or  maintain  their  parasitic 
nature,  and  develop  again  into  reproductive  cells. 

Variability. 

That  the  offspring  differs  more  or  less  from  its  parents  is 
an  everyday  observation,  and  to  our  eyes  the  variability  of 
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the  descendants  seems  to  increase  as  we  ascend  in  the 
scale  of  life,  the  modes  of  reproducing  the  individual 
becoming  more  and  more  complicated.  Variability  is  quite 
conceivable  in  a  budding  Hydra,  but  it  does  not  strike  us  as 
does  the  disparity  in  bodily  features  and  mental  traits  so 
often  shown  by  father  and  son. 

Above  (pp.  136, 137)  I  have  shown  that  in  each  species  the 
number  of  "  cell  organs  "  is  a  fixed  one,  and  that  in  fecundation 
the  nuclear  chromatin  segments,  and  probably  most  of  the  other 
organs,  are  always  reduced  to  one-half  their  normal  number. 

One  readily  sees  that  a  zygote  containing  the  normal 
number  of  "organs,"  which  are  derived  from  two  different 
sources,  will  be  liable  to  greater  variations  than  a  cell  derived 
asexually  (a  spore),  for  the  following  reasons  : — 

(1)  There  will  be  a  reaction  upon  one  another  of  the 
various  "cell  organs"  derived  from  the  sperm  and  ovum;  and 

(2)  A  reaction  of  the  environment,  which  may  be  more  fav- 
ourable either  to  the  set  of  paternal  or  to  the  set  of  maternal 
organs,  throughout  ontogeny  or  during  part  of  the  same. 

(3)  We  have  to  take  into  account  the  relative  vigour  of 
individual  cell  organs  handed  down  from  the  two  parents, 
e,g,y  all  the  organs  of  one  parent  may  be  relatively  weaker 
than  those  of  the  other  parent,  or  only  some  organs  of  one 
parent  may  be  weak,  while  the  others  are  specially  strong. 

This  variability  must  lead  of  necessity  in  extreme  cases  to 
great  difficulty  in  elaborating  food-materials  to  the  mutual 
benefit  of  all  the  cell  organs,  and  such  a  difficulty  makes 
itself  felt  in  the  case  of  cross-fertilisation,  the  hybrid  being 
in  many  cases  sterile,  probably  because  the  food  elaborated  is 
not  of  such  a  nature  as  to  satisfy  the  requirements  of  any 
one  cell,  which  therefore  cannot  remain  non-functional  and 
thus  become  a  sex  cell,  or  even  if  the  sex  cell  be  formed, 
the  vigour  of  the  individual  cell  organs  will  be  so  much 
weakened  or  disturbed  as  to  make  fertilisation  impossible. 

Atavism. 

Atavism,  or  the  recurrence  of  ancestral  traits,  may  be 
explained,  if  the  above  conjectures  be  correct,  thus: — We 
know  that  cell  organs  are  transmitted  during  fecundation, 
VOL.  XII.  "^s^ 
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and  that  they  have  definite  functions  to  fulfil;  and  we 
may  assume  that  the  features  of  an  individual  depend  on 
the  manner  in  which  the  various  functions  necessary  for  life 
are  fulfilled  by  the  cell  organs. 

Thus  in  a  zygote,  the  "  paternal "  nuclear  segments  will 
meet  their  homologues,  the  maternal  ones,  and  theoretically 
one  of  the  following  events  may  occur : — 

(1)  The  maternal  and  paternal  organs,  e.g.,  chromatin  seg- 
ments, may  be  equally  vigorous;  they  may  be  equally  affected 
by  the  environment,  and  they  may  carry  on  their  work  in 
harmony.  If  this  be  the  case,  the  embryo,  on  reaching 
maturity,  wiU  be  unlike  either  parent,  for  its  features  will 
be  the  result  of  the  blending  of  those  seen  in  the  parents. 

(2)  The  segments  derived  from  one  parent,  say  the 
mother,  may  be  primarily  the  stronger  or  more  vigorous, 
and  the  environment  may  suit  them  better  than  it  does  the 
"  paternal "  segments.  Hence  during  ontogeny  the  maternal 
cell  organs  will  undergo  a  special  development,  and  will 
provide  the  embryo  with  such  nourishment  as  the  mother- 
individuum  was  accustomed  to,  and  the  embryo  will  show  in 
a  more  or  less  pronounced  form  the  features  of  its  mother. 

This  influence  of  the  maternal  cellular  organs  extends, 
however,  not  only  to  the  embryo  as  an  individual,  but  also 
affects  the  paternal  cellular  organs,  which  latter  may  be 
strengthened  or  still  further  weakened. 

"We  have  also  seen  above  that  mature  sex  cells  contain 
only  one-half  the  number  of  chromatin  segments  possessed 
by  either  the  immature  sex  cells  or  the  somatic  cells. 

The  question  arises,  What  will  be  the  distribution  of  the 
segments  at  the  time  of  formation  of  the  mature  sex  cells  ? 
Let  us  consider  the  case  of  Ascaris  megalocephalay  the 
immature  sex  cells  of  which  contain  four  chromatin  seg- 
ments, two  of  which  were  derived  from  the  father,  while  the 
two  others  were  got  from  the  mother.  These  four  segments 
may  evidently  be  distributed  in  such  a  way  that  each  mature 
sex  cell  receives  either  the  two  maternal  or  the  two  paternal 
segments,  or  one  maternal  and  one  paternal  segment. 

Which  it  does  receive  will  depend,  firstly,  on  the  number 
of  fully  formed  sex  cells  which  reach  maturity — thus  in  the 
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ovum  only  one  sex  cell  out  of  a  possible  of  eight  matures, 
while  normally  all  eight  male  cells  become  spermatozoa;  and 
secondly,  on  the  vigour  of  the  respective  male  and  female 
segments. 

In  the  ovum  I  should  suppose  those  segments  to  remain 
which  were  the  strongest,  either  male  or  female  ones,  or  if 
these  be  equally  strong,  one  male  and  one  female.  In  the 
sperm atozoan,  if  division  be  equal,  I  should  expect  one 
paternal  and  one  maternal  segment  respectively.  From  my 
standpoint  then,  the  male  cell  gives  rise  to  greater  variability 
than  the  female  cell. 

The  reappearance  of  the  characters  of  the  grandparents 
would  seem  to  depend  on  the  special  development  of  those 
segments  derived  from  the  respective  grandparents.  If,  e,g,y 
a  female  individuum  A  receives  two  chromatin  segments  w 
and  X  from  its  father,  and  other  two  y  and  z  from  its  mother, 
we  may  assume  w  and  x  to  be  less  vigorous  ilian  y  and  z;  and 
this  circumstance  would  call  forth  a  special  activity  of  y  and 
z,  with  the  result  that  A  would  resemble  its  mother  more 
than  its  father.  A  on  forming  her  sex  cells  would  retain  in 
the  ova  the  more  vigorous  segments  y  and  z,  and  these, 
should  they  meet  again  with  feeble  male  segments,  will  have 
been  exercised  during  their  existence  in  A  to  such  an  extent  as 
to  impress  in  a  very  marked  way  their  characteristics  on  the 
new  individuum  B,  which  latter  will  show  in  a  correspond- 
ingly evident  manner  its  resemblance  to  its  grandmother. 

Another  possibility,  however,  is  this,  that  the  segments 
y  and  z  may  have  been  weakened  through  having  been 
forced  to  work  in  company  with  the  still  feebler  w  and  x. 
If  this  be  the  case,  and  if  they  meet  during  fecundation 
vigorous  male  cells,  they  will  be  able  to  play  only  a  second 
role  during  the  ontogeny  of  B,  and  then  the  male  cellular 
organs  will  make  their  supremacy  felt.  Again,  however,*  the 
traits  of  one  grandparent  will  tend  to  predominate. 

Partial  Atavism,  i.e.,  a  resemblance  to  grandparents  in 
some  points,  may  similarly  be  accounted  for  on  the  sup- 
position that,  during  ontogeny,  either  the  paternal  or  the 
maternal  cellular  organs  undergo  a  special  development  in 
the  respective  organs  of  the  metazoon  or  metaphyton. 
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XIV.    The  Ancient  Lake  of  Elie.     By  James  Bennie,  Esq., 

and  Andrew  Scott,  Esq. 

(Read  19th  April  1893.) 

PART  I. 

By  James  Bennie,  of  the  Geological  Survey  of  Scotland. 

.The  deposits  which  first  proved  the  existence  of  this 
ancient  lake  were  laid  open  in  making  the  East  of.  Fife 
Extension  Railway  in  1863,  and  the  earliest  published  notice 
of  the  lake  peat  deposits  with  fresh-water  shells  is  contained 
in  a  communication  by  the  late  Rev.  Walter  Wood,  of  Elie, 
read  to  this  Society  on  25th  November  1863,  and  published 
.in  vol.  iii.,  page  125,  of  our  Proceedings  for  1863-64.  As 
Mr  Wood's  paper  consists  of  a  general  description  of  all  the 
strata  cut  through  by  the  railway  from  Kilconquhar  Station 
to  Anstruther,  a  distance  of  six  miles,  the  notice  of  the  lake 
deposits  is  brief,  and  may  be  given  in  Mr  Wood's  own 
words : — "  Above  the  clay  (containing  the  Arctic  shells)  is  a 
layer  of  peat,  which  first  appears  in  the  cutting  between  the 
bridges  (the  bridge  under  the  Kilconquhar  road  and  the  Elie 
station  bridge)  as  several  thin  seams  with  sand  (apparently 
blown  sand)  intervening.  They  dip  rapidly  toward  Elie 
station,  where  they  form  a  bed  of  peat  not  less  than  10  or 
12  feet  thick,  mixed  with  much  sand  and  many  fresh- water 
shells." 

The  next  notice  of  this  lake  peat  with  shells  is  contained 
in  a  paper  by  the  late  Rev.  Dr  Thomas  Brown  "  On  the 
Arctic  Shell  Clay  of  Elie  and  Errol,  with  other  Local  and 
more  recent  Deposits,"  read  before  the  Royal  Society  of  Edin- 
burgh, 4th  March  1867,  and  published  in  the  Transactions, 
vol.  xxiv.,  page  617.  Dr  Brown  gives  a  section  as  exposed 
in  the  cutting  from  Elie  Station  westward  to  the  bridge 
under  the  Kilconquhar  road,  the  upper  part  of  which  con- 
sisted, he  says,  ''of  blown  sand  of  very  considerable  depth;" 
and  adds,  '*  all  through  it  contained  numerous  dark  layers, 
showing  former  surfaces,  and  containing  land  shells,  especially 
the  Snccinea  putris.     Besides  these  there  were  intercalated, 
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at  four  or  five  diflferent  levels,  beds  of  peat  (marked  in  the 
section  a,  b,  c,  d,  e).  The  uppermost  of  these  is  6  feet  in 
depth.  They  are  all  full  of  land  and  fresh- water  shells,  to 
which  I  shall  afterwards  refer/'  Dr  Brown's  after  reference 
is  as  follows  : — "  Of  the  blown  sand  by  far  the  best  display  is 
at  the  railway  station,  where,  from  the  highest  point  of  the 
synclinal  down  to  the  base  of  the  deposit,  there  must  be  at 
least  20  to  30  feet  of  perpendicular  depth.  The  highest  bed 
of  the  enclosed  peat  is  about  6  feet  thick.  The  growth  of  the 
peat  at  its  different  levels,  and  the  accumulation  of  this  sand, 
shows  that  the  lower  portion  of  it  must  be  of  considerable 
antiquity.  The  great  feature  of  the  deposit  is  the  profusion 
of  land  and  fresh- water  shells  in  the  peat.  I  examined  the 
last  bed  with  some  interest  to  ascertain  whether  any  of  the 
species  were  extinct,  but  found  only  the  following : — 


Succinea  piUrls. 

Helix  mmoralis. 

Limnca  peregra. 

,,     fulva. 

Zua  licbrioa. 

,,     fusca. 

Pisidium  pulchellum. 

,,    pulchella. 

Cyclas  cornea. 

Pupa  muscoruin. 

Carychium  minimum. 

Planorbis  marginata 

These  are  all  recent,  and  most  of  them  have  actually  been 
found  by  Dr  M'Bain,  living  near  Elie.  The  only  thing  to  be 
observed  is  that  the  immense  number  of  these  shells  found 
in  the  peat  seem  to  show  that  there  formerly  prevailed  some 
peculiarly  favourable  conditions  for  the  development  of  this 
form  of  life.  At  the  same  time  it  is  clear  that  the  climate 
must  have  been  much  the  same  as  now,  for  the  species  are 
identical" 

These  descriptions  are  given  in  full,  because  Mr  Wood  and 
Dr  Brown  had  opportunities  of  seeing  these  lake  peat  beds 
with  shells  when  exposed  from  top  to  bottom  in  the  railway 
cutting,  and  could,  in  consequence,  judge  better  of  the  con- 
ditions under  which  they  were  formed  than  I — who  have  only 
seen  it  in  or  got  it  from  chance  diggings  for  drains,  etc. — 
could  possibly  do,  and  therefore  their  descriptions  possess  an 
authority  which  mine  cannot  have. 

My  attention  was  specially  directed  to  this  shelly  peat  at 
Phristmas  1889,  when  at  Elie  collecting  specimens  of  the 
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submerged  forest  bed,  by'  being  told  by  Mr  Affleck,  station- 
master  there,  that  a  peat  with  shells  was  to  be  found  at  the 
south  side  of  the  station,  and  he  showed  me  the  place ;  but 
being  too  heavily  laden  with  the  other  peat  I  could  not  take 
any  with  me  then,  and  had  to  ask  Mr  Affleck  to  send  some 
to  me.  This  he  did,  and  I  washed  and  examined  it,  and 
found  it  was  the  same  kind  of  peat  with  shells  described  by 
Mr  Wood  and  Dr  Brown.  At  the  Easter  holidays  of  1890  I 
returned  and  got  a  large  quantity  of  it,  Mr  Affleck  helping  me 
to  dig  it  ou^.  This  I  washed  and  examined,  and  handed  the 
shells  to  Mr  Thomas  Scott,  F.L.S.,  for  determination,  and  he, 
finding  them  interesting  on  several  accounts,  read  a  note  on 
them  to  this  Society,  which  is  published  in  voL  x.,  p.  337,  of 
our  Proceedings.  Mr  Affleck  has  since  sent  me  several  large 
lots  of  this  shelly  peat  from  five  other  exposures— one  from 
the  -foundation  of  a  new  crane  at  the  station,  two  from  the 
east  end  of  the  High  Street,  one  from  Bank  Street,  opposite 
Professor  Greenfield's  house,  and  one  from  the  road  to  Elie 
Harbour.  The  quantities  sent  were  large,  sometimes  more 
than  a  hundredweight,  so  that  our  opportunities  of  research 
have  been  great,  and  the  results  obtained  very  satisfactory. 

The  material  in  which  the  shells  occur  may  be  described 
as  earthy  peat  or  loam  mixed  with  sand, — seashore  sand 
blown  into  the  lake  from  the  shore.  Sometimes  the  peat  was 
very  pure,  and  in  it  the  shells  were  few,  but  generally  it  was 
much  mixed  with  sand,  and  in  these  portions  the  shells  were 
most  numerous.  The  material  from  the  east  end  of  Elie — 
the  station  peat — the  two  samples  from  the  High  Street,  and 
that  from  the  Harbour  Eoad,  had  very  much  peaty  matter  in 
them,  while  that  from  Bank  Street  consisted  chiefly  of  sand 
with  only  a  sprinkling  of  peaty  dust,  from  which  it  may  be 
inferred  that  the  lake  was  deepest  in  the  eastern  part  and 
less  so  in  the  western,  or  it  may  be  that  the  western  part  was 
more  exposed  to  the  winds  which  blew  the  shore  sand  into 
its  waters.  The  peat,  which  is  decidedly  a  water  peat,  con- 
sisted chiefly  of  mud  with  vegetable  fibres  in  it — the  result 
of  slow  maceration  in  water.  Occasionally  fragments  of  hazel 
nuts  occurred.  Seeds  were  not  numerous,  except  such  as 
from  their  woody  nature  best  resisted  decay,  such  as  the  nut- 
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like  bog  beans,  and  those  of  the  carices.  The  seeds  were 
submitted  to  Mr  Clement  Reid,  of  the  Geological  Survey  of 
England,  and  I  append  a  list  of  them  as  determined  by  him. 

Of  the  animal  life  that  existed  in  this  lake  the  most  frequent 
were  the  land  and  fresh-water  shells.  Their  abundance  is 
alluded  to  by  Mr  Wood  in  1863,  but  is  stated  more  emphati- 
cally by  Dr  Brown  in  his  paper  in  1867,  as  already  quoted. 
In  the  samples  I  examined,  they  were  equally  abundant  in 
all  the  five  places,  and  generally  in  good  preservation. 
Other  remains  of  animal  life  were  present,  such  as  the  cases 
of  caddis  worms,  sometimes  composed  of  sand  merely  and 
sometimes  of  minute  fragments  of  shells,  built  very  prettily 
into  a  mosaic  work  of  fine  white  scales  and  grains  of  grey 
sand;  many  elytra  of  beetles  were  in  the  peat,  retaining 
the  saivie  lustrous  colours  they  had  when  alive.  Also  an 
extraordinary  number  of  some  purplish-brown  or  black 
bladder-like  bags,  which  I  supposed  to  be  egg  cases;  also 
cocoon-shaped  cases  of  some  clear  chitine-like  substance 
which  I  also  took  to  be  egg  cases.  In  the  Bank  Street  peat 
a  few  small  bones  and  teeth  occurred,  of  which  Mr  Simpson, 
assistant  to  Professor  Sir  William  Turner,  has  undertaken  to 
give  a  description  and  list. 

Of  the  superficial  extent  of  this  ancient  lake  we  cannot  fix 
the  precise  limits.  We  only  know  that  from  a  little  east  of 
the  station  it  extended  westward  in  the  line  of  the  railway 
to  about  half-way  between  the  station  bridge  and  the  bridge 
under  the  Kilconquhar  road,  and  in  the  line  of  the  High  Street, 
from  its  junction  with  the  Harbour  Eoad,  westward  as  far  as 
Bank  Street.  How  far  it  stretched  north  of  the  railway  we 
do  not  know.  But  from  recent  exposures  observed  by  Mr 
Aflflieck — one  at  Wadslea  Farm,  about  one  hundred  yards 
south  of  the  station;  one  at  Elie  Lodge,  overlooking  the 
Toft ;  one  at  the  south  side  of  Elie  Manse  lawn,  just  above 
the  terraced  gardens  that  stretch  to  the  beach — it  probably 
extended  southward  beyond  what  is  the  present  shore  line. 
Of  its  depth  we  have  more  precise  knowledge.  Dr  Brown 
gives  the  depth  of  the  deposit  of  blown  sand  with  the  layers 
of  shelly  peat  as  from  20  to  30  feet  in  perpendicular  depth. 
But  as  in  the  upper  part  he  mentions  only  land  shells  as 
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being  found,  it  may  be  that  it  represented  a  time  when  the 
lake  was  silted  up ;  while  the  lower  half,  in  which  sand  and 
fresh- water  shells  occurred  together,  represent  the  time  when 
the  lake  existed.  Mr  Wood  gives  the  thickness  of  the  bed 
with  fresh- water  shells  as  not  less  than  10  or  12  feet,  which 
suggests  that  it  was  probably  more.  In  the  exposures  from 
which  the  shelly  peat  was  got  that  I  have  examined,  none  of 
them  exhausted  the  thickness.  At  the  foundation  for  the 
new  crane  at  the  station,  7  feet  was  cut  into. 

The  time  when  this  lake  spread  its  waters  over  the  ground 
on  which  Elie  now  stands,  was,  as  Dr  Brown  says,  "of 
considerable  antiquity,"  and  probably  was,  as  he  concludes, 
in  the  times  of  the  raised  beach  of  Largo  Bay,  the  deposi- 
tion of  the  shelly  peat  going  on  in  the  lake,  while  the  great 
accumulation  of  sand  and  sea-shells  went  on  in  Largo  Bay. 
This  gives  a  very  considerable  antiquity  indeed,  and  justifies 
the  term  "  ancient "  we  have  applied  to  it.  Before  the  Eoman 
invasion — perhaps  even  before  the  people  whose  lands  the 
Eomans  invaded  came  and  possessed  these  lands, — when  the 
only  dwellers  by  the  shores  of  Fife  and  the  Lothians  were 
the  simple  folk  whose  implements  of  bone  or  stone  were 
found  alongside  the  Airthrey  whale  in  the  Carse  of  Stirling — 
at  that  time  when  the  Firth  of  Forth  extended  as  much 
beyond  Alloa  as  Alloa  is  west  of  Elie, — we  may  safely  con- 
clude that  the  lake  peat,  with  the  land  and  fresh- water  shells 
we  now  pick  out  of  its  debris,  was  deposited  grain  by  grain 
and  shell  by  shell  from  the  waters  of  this  ancient  lake  of 
EHe. 

But  ancient  as  this  lake  of  the  shelly  loam  may  be,  we 
have  had  in  our  investigations  glimpses  of  a  much  larger  and 
more  ancient  lake  at  Elie — the  lake  of  the  submerged  forest. 
My  errand  to  Elie  at  Christmas  1889  was  to  obtain  specimens 
of  the  submerged  forest  beds  to  compare  with  other  lake 
peat  I  had  found  in  Midlothian,  at  Eedhall  and  Hailcs 
quarries,  as  detailed  in  "  The  Ancient  Lakes  of  Edinburgh." 
As  the  submerged  forest  peat  was  said  by  Mr  Wood  and  Dr 
Brown  to  be  exposed  on  the  shore  immediately  to  the  east  of 
Elie  pier,  I  sought  it  there  first,  but  found  it  hidden  by 
a  palisade  of  old  railway  sleepers   erected   as   a  bulwark 
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against  the  sea.  I  discovered  it,  however,  on  the  west  side  of 
the  road  to  the  harbour,  at  the  north-east  angle  of  Elie  Bay, 
as  mentioned  by  Mr  Wood,  and  took  a  goodly  sample  of  it 
for  examination.  On  washing  it  I  found  almost  nothing  like 
what  I  got  from  other  lake  peats,  and,  most  emphatically, 
none  of  the  shells  or  other  remains  of  animal  life  so  rife  in 
the  later  lake  of  Elie.  The  peat  was  hard,  compact,  almost 
rock-like,  consisting  of  vegetable  mud,  with  much  drift- 
wood in  the  shape  of  sticks,  several  inches  in  length 
and  about  one  inch  in  diameter,  rounded  at  the  ends, 
and  generally  stripped  of  the  bark.  There  were  a  few 
hazel  nuts  crushed  and  broken,  a  few  sprays  of  mosses, 
and  a  number  of  bog  beans  gnawed  by  some  small  rodent  for 
the  sake  of  the  kernels.  I  need  not  say  that  this  was  a  great 
disappointment ;  but  to  give  the  submerged  forest  a  further 
and  a  better  chance,  I  got  a  fisherman,  Mr  Anderson  of 
Liberty  Place,  Elie,  to  send  me  a  bagful  from  Largo  Bay 
near  low-water  mark,  where  he  had  often  seen  it  while 
dredging  for  bait.  On  examination  I  found  it  identical  with 
that  from  the  north-east  angle  of  Elie  Bay.  A  hard,  compact 
vegetable  mud,  with  less  driftwood  in  it,  but  a  few  more 
gnawed  bog  beans  and  better  preserved  sprigs  of  mosses.  So 
ended,  for  the  time  being,  my  hope  of  getting  something  good 
from  the  submerged  forest  peat  to  match  the  lake  peats  of 
the  Lothians.  This  failure  is  apparently  due  to  the  pureness 
of  the  peat,  there  being  in  it  neither  clay,  nor  silt,  nor  sand  to 
modify  or  arrest  that  process  of  decay  called  eremacausis,  by 
which  all  susceptible  vegetable  substances  subjected  to  it 
turns  eventually  into  amorphous  dust  or  mud,  or  what  Mr 
Smith  of  Kilwinning  calls  "  parrot-coar*  peat,  because  the 
vegetable  matter  in  either  is  now  only  grains  of  black  dust. 
Mr  Thomas  Scott  has  suggested  that  this  amorphous  lake 
peat  is  probably  confined  to  the  centre  of  the  lake,  where  the 
water  was  deepest  and  free  from  clayey  muds;  and  that 
peat  from  shallower  water,  by  the  shores  of  the  lake,  would 
probably  have  preserved  in  it  the  tenderer  seeds  of  plants, 
or  the  shells  of  Mollusca  and  Ostracoda. 

But,  though  we  have  failed  to  elucidate,  as  I  had  hoped,  the 
character  of  the  lake  of  the  submerged  forest,  the  records  we 
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have  of  its  date  and  of  the  Y^table  remains  which  have 
escaped  the  metamorphosis  of  eremacausis,  clearly  prove 
that  from  Elie  westward  for  several  miles,  perhaps  as  far  as 
Leven,  a  lake  existed,  which  is  considered,  by  all  who  have 
studied  it,  to  have  been  a  fresh-water  lake,  bordered,  or 
perhaps  preceded,  by  a  forest 

In  the  first  notice  of  this  lake,  published  by  Professor 
Fleming  (Brande's  Jowm.  of  Science,  2nd  series,  vi.,  p.  21),  he 
describes  trunks  of  trees  standing  rooted  in  the  soil  beneath, 
but  the  only  animal  remains  he  found  were  those  of 
certain  sea  creatures,  that  had  taken  up  their  abode  in  it 
after  submergence  in  the  sea.  Dr  Brown,  in  his  paper 
« On  the  Shell  Clay  of  Elie"  (Traris,  Boy.  Soc  £din.,  xxiv., 
p.  617),  records  its  occurrence  in  the  section  exposed  in  the 
railway  cutting  near  Elie  station,  and  on  the  shore,  east  of 
Elie  pier,  and  next  describes  its  appearance  as  a  great  peaty 
mass  in  Largo  Bay,  4  feet  in  thickness,  in  which  hazel  and 
willow,  and  especially  hazel  nuts,  were  found,  also  other 
seeds,  mosses,  and  especially  abundant  remains  of  Arundo 
phragmitis,  adds  that  it  sweeps  for  miles  round  Largo 
Bay,  passing  out  at  low  water-mark,  and  considers  it  to  have 
represented  a  land  surface  when  Britain  stood  so  high  above 
the  water  as  to  be  connected  with  the  Continent.  Mr  Eobert 
Howie,  in  Ballingal's  "Shores  of  Fife,"  p.  147,  gives  the 
names  of  fifteen  species  of  mosses  which  he  had  "  collected 
from  the  vegetable  drift  of  Largo  Bay,  the  drowned  valley  of 
the  traditional  wood  of  the  Forth ; "  and  adds,  "  many  of  the 
specimens  which  grew  under  widely  different  conditions, 
were  found  drifted  together  in  broken  fragments." 

Mr  Wood  C'  East  Neuk  of  Fife,"  2nd  ed.,  p.  488)  records 
that  on  sinking  a  well  on  the  south  side  of  High  Street,  Elie, 
opposite  the  churchyard,  a  bed  was  found  beneath  12  feet 
of  blown  sand,  and  resting  on  blue  clay  with  !'  branches  of 
hazel  and  oak,  and  some  hazel  nuts."  And  further,  "in 
digging  the  foundation  of  the  wall  which  bounds  the  road 
to  the  harbour  on  the  west  side,  vegetable  remains  of  the 
same  kind  were  found,  but  the  branches  were  larger,  with  a 
greater  proportion  of  oak." 

In  the  paper  by  Mr  Wood  on  the  railway  cutting  already 
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quoted,  he  says,  "that  all  over  the  whole  town  of  Elie, 
wherever  excavations  have  been  made  to  the  blue  clay,  a 
stratum  of  peaty  matter  has  been  found  immediately  above 
it,  full  of  branches  of  oak,  birch,  and  hazel,  and  even  many 
hazel  nuts.  These  may,"  he  adds,  "be  contemporaneous 
with  the  submerged  forest  of  Largo  Bay  noticed  by  the  late 
Professor  Fleming."  To  this  I  may  add,  that  I  have  been 
assured  by  Mr  Affleck  and  others,  that  this  bed  of  peat  with 
driftwood  has  been  exposed  during  late  years  in  excavations, 
such  as  noted  by  Mr  Wood.^ 

These  details  concerning  the  earlier  lake  of  Elie  give  a 
more  complete  idea  of  the  remarkable  series  of  deposits 
which  represent  the  events  which  have  taken  place  in  that 
neighbourhood,  from  the  times  and  climate  of  the  Glacial 
period  to  nearly  the  present  time.  Of  the  Arctic  shell  clay  Dr 
Brown's  descriptions  and  lists  of  shells  give  an  exceedingly 
good  idea  of  the  conditions  that  obtained  on  the  east  side  of 
Scotland  during  the  latter  days  of  the  Glacial  period.  Mr  A. 
Bell's' papers  (p.  22)  on  the  accumulation  of  sand  and  shells 
in  Largo  Bay,  with  the  copious  lists  accompanying  them, 
give  a  very  accurate  idea  of  the  conditions  prevailing  in  the 
sea  of  Elie  during  the  Raised  Beach  period. 

I  trust  that  the  facts  stated  in  Mr  Thomas  Scott's  pre- 
liminary note,  and  in  the  present  paper,  but  especially  in  the 
lists  of  the  Mollusca  and  Ostracoda  by  Mr  Andrew  Scott, 
give  a  good  idea,  as  far  as  lake  deposits  can,  of  the  land 
conditions  of  the  same  period. 

List  of  Plants  from  the  Ancient  Lake  of  Elie,  by  Mr 
Clement  Eeid,  r.L.S.,  of  the  Geological  Survey  of  England. 


Ranunculus  aquatiliSy  Linn. 

,,  Flammula,  Linn. 

,,  repcns,  Linn. 

Viola? 
Lychnis  alha^  Mill. 

,,       dilirTial  Sibth. 
Stellaria  inedia,  Cyr. 
Linum. 


Rubus  IdoeuSf  Linn. 
Potentilla  Tormentilla,  Neck. 
Hydrocotyle  vulgaris^  Linn. 
jEthusa  Cynapiurrif  Linn. 
Valeriana  officinalis,  Linn. 
Cnicus  lanceolatuSy  Hoffm. 
Menyanthes  trifoliata,  Linn. 
Ajuga  reptanSf  Linn. 


^  Note  by  Mr  Affleck, — *'  The  driftwood  I  found  in  Bank  Street  twelve  years 
ago  was  of  goodly  size,  one  in  particular  being  an  oak  tree — black  and  hard 
like  ebony — ^genuine  bog  oak.     The  trees  were  all  lying  north  and  south." 
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Atriplex  pcUula,  Linn.  Carex^  several  species. 

Polygonum  Fersicaria,  Linn.  Phragmites  ? 

Iris  Pseudacorics,  Linn.  Chara. 
Potamogeton, 

List  of  Bones  and  Teeth  from  the  Ancient  Lake  of  Elie,  by 
Mr  James  Simpson,  Anatomical  Museum,  Edinburgh. 

Humeral  end  of  scapula  of  a  rabbit  {Lcpus  canaculus). 
Vertebrae  of  a  small  fish. 

Molar  tooth  of  the  upper  jaw  of  a  sheep  (ovis  aries). 
Two  molar  teeth  of  the  upper  jaw  of  a  sheep  {ovis  aries).     Crowns  much 
worn. 


PART  11. 
By  Andrew  Scott,  Esq. 

The  following  are  the  lists  of  the  various  species  observed 
in  the  four  deposits,  described  by  Mr  Bennie,  who  picked 
out  the  shells  and  assorted  them,  as  far  as  he  could,  and 
then  forwarded  his  collections  to  me,  so  that  the  work  of 
looking  over  and  naming  them  was  a  comparatively  simple 
matter,  when  compared  with  the  washing  and  examination 
of  the  material. 

To  enable  a  comparison  to  be  made  between  the  species 
from  each  locality,  they  are  referred  to  separately,  and  a 
classified  list,  with  short  notes  of  aU  the  species,  is  given 
at  the  end. 

The  nomenclature  and  classification  followed  is  that 
adopted  by  the  late  Dr  Gwyn  Jeffreys  in  his  "British 
Conchology." 

The  Bank  Street  Deposit. 

Amongst  the  material  from  this  ancient  lake  deposit,  we 
have  observed  nineteen  species  of  MoUusca,  but  two  of 
these,  viz.,  Littorina  littorea  and  Helcion  pelhccidum,  are 
marine,  and  are  probably  only  waifs  blown  from  the  sea- 
shore, or  conveyed  by  some  other  agency  to  the  deposit.  Of 
the  remaining  seventeen  species,  five  are  aquatic,  two  marsh, 
and  ten  terrestrial. 
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List  of  Mollusca  from  Bank  Street. 

Pisidiumfontinale  (Drap. ),  Comtnon,     Helix  {?)  concinna,  Jeff.     Common. 


)) 


piisiUum {Gmeh).  Frequent. 


)) 


pulchellaf  Miill.     Frequent. 


Flanorbisnautileus {Linn.).  Frequent.     Ftipa  margiTiata, 'Dra.^.     Rare. 

,,  ,,    YSkT.  cristata.    Rare.     Vertigo  minutissima  (RaiTtm..).     Fre- 

quent. 
CochUcopa  luhrica  ( Miill. ).    Common . 


Physa  hypnorum  (Linn.).      Common. 

Limncea  peregra  ( Miill. ).     Frequent. 

,,       ^rwnca^M?a  (Miill.).  Common,     Carychium  minimum,   Mull.      Very 

Arion   sp.   (?),   calcareous    granules.  common. 

Frequent. 

Limax  sp.  (?),  internal  shell.      Fre- 
quent. 

Sv/icinea putris  {liivLXi.),     Common. 

Zonites  fulvus  ( Miill. ).     Frequent. 

Helix  7iem,oralis,  Linn.     Rare. 


Waifs  from  Sea-shore. 
Helcion  pelluMum   (Linn.).      One 

specimen. 
Littorina  littorea  (Linn.),    A  few. 


Seven  species  of  Ostracoda  were  also   observed  in  this 
deposit,  of  which  the  following  is  a  list : — 

Cypria  opMhalmica  ( Jurine),     Rare.  Cavdona  puhescens  (Koch).     Rare. 
Cypris  virens  (Jurine).     Rare.  ,,        kingsleii,  Brady  and  Robert- 

Potamocypris  fulva,  Brady.     Rare.  son.     Rare. 

Candona  Candida  (Miiller).     Rare.  Ilyocypris  gihha  (Ramdohr).     Rare. 


The  High  Street  Deposit. 

The  material  from  this  deposit  yielded  twenty-five  species 
of  Mollusca — five  aquatic,  two  marsh,  and  eighteen  terres- 
trial.   The  following  is  the  list : — 


Pisidium  fontinale  (Drap.).      Fre- 
quent, 

Pisidium piisillum  {OvciQl.).     Rare. 

Planorhis  nautileus  (Linn.).   Rare. 

Physa  hypnorum  (Linn. ).   Frequent. 

Limncea  peregra  (Miill .) .     Rare. 
,,       truiKoiula    (Miill.).     Com- 
mon. 

Arion  sp.  (?),  calcareous  granules. 
Frequent. 

Liinax  sp.  (?),  internal  shells.     Fre- 
quent. 

SacclneaputrisiXAun.),     Common. 

Zonites  cellariiis  (Miill.).    Rare. 
alliarius  (Mill).     Rare. 


>» 


}) 


}f 
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Zonites  radiatulus  (Aid. ).    Frequent. 

„      fulvus  (Miill.).     Frequent. 
Helix  TiemoraliSy  Linn.     Rare. 

{?)  concinna,  Jeff.     Common. 
pulchella.  Mull.     Frequent. 
pygmcea,  Drap.     Rare. 
Pupa  marginata,  Drap.     Rare. 
Vertigo  antivertigo  (Drap.).    Frequent. 
pt/grTMcea  (Drap.).     Common. 
substriaia  (Jeff. ).     Frequent. 
angustior,  Jeff.     Frequent. 
edentula  (Drap. ).     Rare. 
Cochlicopa  luhrica  (Miill.).     Common. 
Carychium    minimum,   Miill.      Very 
common. 


}) 
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Two    species    of    Ostracoda    were    obtained    in    this 
deposit — 

Scottia  hroioniana  (Jones).     Rare.        Erjpetocypris  reptans  (Baird).    Rare. 


The  Crane  Peat  Deposit. 

In  this  deposit  we  observed  twenty-one  species  of  MoUusca 
— five  aquatic,  two  marsh,  and  fourteen  terrestrial.  The 
following  is  the  list : — 


a 


}) 


Fisidmm/ontinale  (Drap. ).  Common. 
piisillum  (Gmel. ).  Frequent. 
roseum,  Scholtz.     Rare. 
Planorbis  spirorbis^  Miill.     Rare. 

,,        contortiis  (Lmji.y     Rare. 
Idmncea    truncatula    (Miill.).      Fre- 
quent. 
Limax  sp.  (?),  internal  shells.      Fre- 
quent. 
Stuxinea  putris  (Linn. ).     Common. 
Zonites  aliarius  {Wjl\.).     Rare. 
,,       radiatulus  (Aid.).    Frequent. 


Zonites  crystallinus  (Miill. ).     Rare. 
„     fulvus  {WjH,),     Frequent. 
Helix  {?)  condnnay  Jeff.     Frequent. 
,,     pukhella,  Miill.     Frequent. 
Pupa  marginatay  Drap.     Rare. 
Vertigo  antivertigo  ( Drap. ).  Frequent. 
M     pygmcea  (Drap.).    Common. 
substriata  (Jeff. ).     Frequent. 
mintUissima  (Hartm. ).    Rare. 
Cochlicopa  hibrica  (Mnll.),   Common. 
Carychium  minimum^  Miill.      Very 
common. 


>i 


a 


Harbour  Egad  Deposit. 

We  obtained  eighteen  species  of  MoUusca  from  this 
deposit — one  aquatic,  two  marsh,  and  fifteen  terrestrial. 
The  following  is  the  Kst : — 

Pisidium  pimllum  (Gmel. ).     Fre-    Helix  {?)  concinna,  Jeff.     Common. 


quent. 


}> 


pulchellay  MiilL     Frequent. 


Limiwca  truncatula  (Miill.).     Com-    Pupa  marginata,  Drap.     Rare. 


mon. 
Arion  sp.  (?),  calcareous    granules. 

A  few. 
Limax  sp.  (?),  internal  shells.      A 

few. 


Vertigo  antivertigo  (Dt&^,).   Frequent. 
pygmxa  ( Drap. ).     Common. 
substriata  (Jeff. ).     Frequent. 
angustior,  Jeff.     Frequent. 


miniUissima  (Hartm.).  Rare. 
Succinea putris  (Linn.).  Common.  Cochlicopa  lubrica  (Mnlh),  Common. 
Zonites radiatuhis {Aid.).   Frequent.     Carychium    minimum.   Mull.       Very 

,,     /wZin^s  (Miill.).     Common.  common. 

Helix  n^moralis,  Linn.     Rare. 


The  following  list  includes  all  the  species  of  MoUusca 
observed  in  the  four  deposits. 


s> 
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AQUATIC. 

Class  CONCHIFERA. 

Order  LAMELLIBEANCHIATA 

Family  Spileriid^e. 

Pisidinm  fontinale  (Draparnaud).  Piddimn, 

0.  Pfeiffer. 
Cyclas  fontinaliSf  Drap.,  Hist.  Moll.,  130,  pi.  x.,  figs.  8-12, 
Pisidium  henslowianum  (var.  without  appendages),  Jenyns,  Ann.  Nat. 

Hist,  Aug.  1858,  p.  104. 
forvtinaUt  JefiFreys,  Brit.  Conchology,  vol.  i.,  p.  20.;  vol.  v., 
pi.  i.  (supplementary),  fig.  6. 
„       Roebuck,    Census  of   Scottish  Land  and  Fresh- 
Water  Mollusca,  in  Proceedings  of  the  Royal 
Physical  Society,  1889-90,  p.  495. 

This  species  was  obtained  in  the  material  from  three  of 
the  deposits  mentioned  in  the  preceding  lists,  the  only 
deposit  in  which  it  was  not  observed  was  that  exposed  on 
the  Harbour  Eoad.  It  also  occurred  in  some  of  the  deposits 
described  in  the  paper  on  "The  Ancient  Lakes  of  Edin- 
burgh." ^ 

As  a  living  species,  Pisidium  fontinale  appears  to  be 
widely  distributed  over  Scotland.  It  is  recorded  from  sixteen 
counties  in  the  "  Census/'  and  we  have  it  from  some  other 
localities  on  the  west  coast,  besides  that  already  recorded 
therein. 

Pisidium  pusillum  (Gmelin). 

TelUnapusillaf  Gmel.,  Syst.  Nat.,  p.  3231. 

Pisidium  pusillum,  F.  and  H.,  voL  ii.,  p.  123,  pi.  xxxvii.,  fig.  10, 

and  animal  pi.  0,  fig.  9. 
,,  „        JefiF.,  op,  cit,f  vol.  i.,  p.  23;  vol.  v.,  pi.  1  (suppl.), 

fig.  7. 
,,  ,,        Roebuck,  op.  cit,  p.  496. 

This  species  appears  to  be  of  more  frequent  occurrence  in 
the  lake  deposits  than  the  last,  and  we  obtained  it  in  all  the 
localities  mentioned  in  these  notes,  as  well  as  in  some  of  the 
deposits  described  in  previous  papers. 

1  Proc  Roy.  Phys.  Soc.  Edin.,  voL  x„  part  i.,  pp.  126-164  (1889). 
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In  its  living  condition,  it  is  a  widely  distributed  species, 
being  probably  the  most  common  one  of  the  genus. 


Pisidinm  roseum  (Scholtz). 

Pmdium  roseum,  Scholtz,  Schlerien's  L.-and  W.  MoU.,  p.  140. 

,,  ,,       Jeff.,  Ann.  Kat  Hist.,  ser.  8,  yoL  iii,  p.  38,  pi.  ii., 

fig.  3. 
n  „       Jeff.,  op,  cU,f  Yol.  L,  p.  26;  yoL  y.,  pi.  1  (snppL), 

fig.  9. 
Roebuck,  op.  o^,  p.  485. 


i»  >r 


This  species  was  observed  in  only  one  of  the  deposits 
referred  to  here,  viz.,  the  Crane  Peat,  and  does  not  appear 
to  have  occurred  in  any  of  the  ''Ancient  Lake"  deposits 
already  referred  to. 

It .  is  recorded  as  recent  in  the  "  Census "  from  ten 
counties. 

Class  GASTEROPODA. 
Order  PULMONOBEANCHIATA. 
Family  LiMN^EiDiE. 
lanorbiB,  Planorbis  nautileus  (Linn^). 

aettard. 

Turbo  nautlletis,  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1241. 
Planorbis  naiUiletis,  F.  and  H.,  vol.  iv.,  p.  152,  pi.  cxxvi.,  figs.  6,  7. 
,,  ,,         Jeff.,  op.  cit,  vol.  i.,  p.  82;  vol.  v.,  pi.  v.  (suppl.), 

fig.  3. 
,,  ,,         Roebuck,  op.  Htf  p.  485. 

We  observed  this  species  in  two  of  the  deposits  here  de- 
scribed, viz.,  the  Bank  Street  and  High  Street.  It  was  also 
obtained  in  three  of  the  deposits  described  in  the  paper  on 
"  Ancient  Lakes  of  Edinburgh,"  as  well  as  in  "  The  Kirkland 
of  Leven"  deposit  referred  to  in  the  Proceedings  for  1889-90, 

p.  337. 

The  variety  cristata  was  obtained  in  the  material  from  the 
Bank  Street  deposit  only. 

PlanorJm  nautilem,  including  the  variety  cristata,  appears 
to  have  a  wide  distribution,  as  a  living  species^  in  Scotland, 
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being  recorded    from  thirteen    different    counties    in    the 
"  Census/* 


Planorbis  spirorbis  (Miiller). 

Planorbis  spirorbis,  MiiU.,  Verm.  Hist.,  pt.  ii.,  p.  161. 

„  ,,        F.  and  H.,  vol.  iv.,  p.  159,  pi.  cxxvii.,  figs.  9,  10. 

,,  ,,        Jeff.,  op,  dt,,  vol.  i.,  p.  87;  vol.  v.,  pi.  v.  (suppl.), 

fig.  6. 
,,  ,,        Roebuck,  op.  ciL,  p.  486. 

This  Planorbis  occurred  in  only  one  of  the  deposits  here 
described,  viz.,  "The  Crane  Peat,"  and  does  not  appear  to 
have  been  observed  in  any  of  the  Ancient  Lake  deposits 
already  referred  to. 

As  a  living  species  it  is  widely  distributed,  and  is  recorded 
from  thirteen  counties  in  the  "  Census." 


Planorbis  contortus  (Linn^). 

Helix  contorta,  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1244. 

Planorbis  contortvSf  F.  and  H.,  vol.  iv.,  p.  160,  pi.  cxxvi.,  fig.  3. 

,,  ,,        Jeff.,  op.  ciL,  vol.  i.,  p.  94;  vol.  v.,  pi.  vi.  (suppl.), 

fig.  4. 
,,         Roebuck,  op.  cit.,  p.  487. 


}t 


In  the  same  deposit  as  the  last.  This  species  has  already 
been  recorded  from  Elie  in  the  Proceedings  for  1889-90.  The 
deposit  described  in  that  paper  probably  belongs  to  the  same 
Ancient  Lake. 

It  is  recorded  as  recent  in  the  "Census"  from  sixteen 
counties. 


Physa  hypnorom  (Linn^).  Phyia, 

Lamarck. 
Bidla  hypnorum,  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1182. 

Fhysa  hypnoi'um,  F.  and  H.,  vol.  iv.,  p.  143,  pi.  czxii.,  figs.  6,  7. 

Jeff.,  op.  cit.,  vol.  i.,  p.  26;  vol.  v.,  pi.  vL  (suppl.), 

fig.  5. 

,,         Roebuck,  op.  cit.,  p.  488. 


}}  i> 


n 


This  species  was  observed  in  material  from  two  of  the 
deposits    described  in  this  paper,   viz.,  Bank  Street    and 
High  Street.    Physa  hypnorum  does  not  appear  to  have  been 
VOL.  xu.  \* 
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previously  teeoided  as  a  fossil  for  Scotland,  and  its  occurrence 
in  the  Elie  Ancient  Lake  deposit  is  interesting,  as  it  indicates 
that  the  species  has  been  a  native  of  Scotland  for  a  consider- 
able period 

This  Physa  is  only  known  to  occnr,  as  yet,  in  four  counties 
— one  of  Uie  localities  beiDg  Dunbar,  where  it  is  found  in 
large  numbers  in  the  old  bleachfield,  a  short  distance  west 
from  the  Castle. 

Umnaa  peregra  (Mtiller). 

Bueeinwn peregrum,  HtQL,  Verm.  Hist,  pt.  ii.,  p.  180. 
Limnceus  pereffer,  F.  and  H.,  vol.  iv.,  p.  168,  pi.  cxziU.,  figs.  8,  7* 
Limncea peregra,  Jeff.,  op,  cU,,  vol.  i.,  p.  104;  yol.  ▼.,  pL  vii  (iiippl.), 

fig.  8. 
,,  „       Roebuck,  op.  eit.,  p»  489. 

We  have  observed  this  species  in  two  of  the  deposits 
described  here,  viz..  Bank  Street  and  High  Street  It  was 
obtained  in  almost  all  the  deposits  described  in  the  previous 
papers  on  the  Ancient  Lakes. 

As  a  living  species,  Limncea  peregra  is  widely  distributed 
throughout  the  counties  of  Scotland. 

Limnaea  truncatula  (Mtiller). 

Buccinum  truncatvZum,  Miill.,  Verm.  Hist.,  pt.  ii.,  p.  130. 
Limncms  truncahtlus,  F.  and  H.,  vol.  iv.,  p.  177,  pi.  cxxiv.,  fig.  3. 
Limncea  truncatula^  Jeff.,  op.  cit,,  vol.  i.,  p.  115;  vol.  v.,  pi.  vii. 

(suppl.),  fig.  7. 
,,  ,,  Roebuck,  op.  cit.,  p.  492. 

This  species  occurred  in  all  the  four  deposits  referred  to  in 
these  notes.  It  appears  to  have  been  observed  in  only  one 
of  the  deposits  described  in  the  paper  on  "The  Ancient 
Lakes  of  Edinburgh.'* 

In  its  living  state,  the  distribution  of  this  species  is  almost 
as  extensive  as  the  last,  and  is  recorded  from  twenty-five 
counties  in  the  "Census."  Limncea  truncatula  is  almost 
amphibious,  and  we  have  more  frequently  found  it  in  slightly 
damp  places,  than  in  lochs  or  ponds;  we  have  also 
occasionally  found  Pisidia  under  similar  conditions. 
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TEERESTEIAL. 

Family  LiMAClD^. 

Arion  sp.  ?  Arion, 

'  F^ruisac. 

We  frequently  find  the  calcareous  grains  that  go  to  make 
up  the  internal  shell  of  these  slugs,  in  the  ancient  lake 
deposits,  but  there  does  not  appear  to  be  any  marked  differ- 
ence between  the  shell-granules  of  the  various  species  to 
enable  one  species  to  be  identified  from  another  with  any 
great  certainty. 

Limax  sp.  ?  Limax. 

The  shells  or  Limacellce  of  some  species  of  Limax  are  of 
frequent  occurrence  in  the  deposits,  but  it  is  diflBcult  to 
determine,  with  any  degree  of  certainty,  to  what  species  they 
may  belong,  as  these  shells,  which  are  internal,  and  are 
usually  much  softer  than  the  external  shells  of  ordinary 
snails,  undergo  change  of  appearance  more  rapidly,  and  are 
also  more  liable  to  erosion,  caused  principally  by  the  presence 
of  carbonic  acid,  arising  from  the  decaying  vegetable  matter 
of  the  old  lakes. 

Family  HELiciDiE. 
Succinea  putris,  (Linn  6).  Sucdnea, 

Draparnaud. 
Helix putriSf  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1249. 

Sucdiiea  putris y  F.  and  H.,  vol.  iv.,  p.  132,  pi.  cxxxi.,  figs.  4,  5. 

Jeff.,  op.  cit.f  vol.  i.,  p.  51;  vol.  v.,  pi.  viii.  (suppl.), 

fig.  4. 

Roebuck,  op.  cU.j  p.  450. 
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This  species  was  observed  in  all  the  deposits  described  in 
this  paper;  it  is  also  recorded  from  the  "Kirkland  Marl," 
but  does  not  appear  to  have  been  noticed  in  any  of  the 
deposits  described  in  the  paper  on  "  The  Ancient  Lakes  of 
Edinburgh ; "  the  absence  of  this  and  several  other  species 
from  the  deposits  described  in  that  paper  may  be  due  to  the 
small  quantity  of  material  that  was  available  for  examina- 
tion. From  first  to  last  several  hundredweights  of  the  Elie 
deposits  have  passed  through  Mr  Bennie's  hands. 


IW 


S'foeetdutgs  of  the  Bo^  Fki/rieal  SeaO/y. 


In  ite  living  state  this  speciea  is  of  freqnent  occurrence, 
lad  18  recorded  from  sixteen  counties  in  the  "  Census." 


Zonltes  oeOariu  (Mflller). 

SOix  etUaiia,  HtUL,  Venn.  HM.,  pt.  fL,  p.  88. 

Ztmitti  eeOarau,  T.  and  B.,  vol.  It.,  p.  SS,  pL  cxx.,  lig» 

uinuJ,  i^.  h.  Ii.  b.,  fi^  S. 
.     „  „        Jeff.,  (ifi' e<t.)Tol.  i,  p.  16B;  T(d.  T. 

,,  „        Boetraek,  op.  eU.,  p,  4B8. 

This  species  vas  obtained  only  from  the  material  collected 
at  the  High  Street,  Elie,  and  does  not  appear  to  have  been 
.  observed  in  anj  of  the  other  deposits  already  described. 

Asa  living  species  it  is  generally  distributed  tlirougtiont 
Scotiand,  and  is  recorded  ftom  thirty-fonr  counties  in  the 
"Censna." 

Zonites  atUarios  (Miller). 

must  allitiTia,  XWi.,  in  Ann.  TML.Vtw  Set.,  vol  Mi.,  p.  379. 
ZmUtt  alHaritu,  F.  andB.,  toI.  it.,  p.  84,  pi.  cxx.,fig5.  5,  6. 

„  '„  Jeff.,  op.  tit.,  vol.  L,  p,  101;  vol.  t.,  ;i1.  ix.,  lig. 

„  „  Boeback,  t^  at.,  p  4B4, 

Zonites  alliarius  wda  observed  in  the  material  from  only 
two  of  the  deposits  referred  to  in  this  paper,  viz.,  the  High 
Street  and  Crane  Peat.  This  species  does  not  appear  to 
have  been  obtained  in  any  of  the  previously  described 
deposits. 

From  the  "  Census  "  it  will  be  seen  that  this  species  is  like 
the  last,  widely  distributed  in  Scotland,  being  recorded  from 
thirty-five  counties. 


Zonites  radiatnlns  (Alder). 

ffeliie  Todiatula,  Aid.,  Cat  NoTthmnb.  Moll.,  p.  13. 

Manila  radiatulut,  F.  and  H.,  vol.  iv.,  p.  S8,  pi,  cixi.,  fig.  1. 

„  ,,  Jeff.,  op.  eU.,  vol.  i.,  p.  16S;  vol.  v.,  pi.  ix.,  fig.  6, 

„  „  Boebuck,  op.  cil.,  p.  4G8. 

This  species'occuri'ed  in  three  of  the  deposits  described  in 
this  paper ;  the  only  one  in  which  it  was  not  observed  being 
the  Bank  Street  deposit  Zonites  radiatidus  does  not  seem  to 
have  been  obtained  in  any  of  the  other  ancient  la^e  deposits. 
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In  its  living  state  this  species  appears  to  be  as  widely 
distributed  as  the  last,  although  it  has  not  been  recorded 
from  so  many  localities;  it  is  authenticated  from  sixteen 
counties. 

Zonites  crystallinas  (Mliller). 

Helix  cr-ystallina,  Miill.,  Verm.  Hist.,  pt.  ii.,  p.  23. 

Zonites  crystalUnuSy  F.  and  H.,  vol.  iv.,  p.  41,  pi.  cxxii.,  figs.  1,  2. 

Jeff.,  op,  cU,,  vol.  i.,  p.  170;  vol.  v.,  pL  x.,  fig.  3. 

Roebuck,  op.  cit.,  p.  459. 
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We  observed  this  species  in  only  one  of  the  deposits 
described  in  this  paper,  viz.,  the  Crane  Peat  Zonites 
crystallinus  does  not  appear  to  have  been  recorded  for  any 
of  the  deposits  already  described. 

This  species,  in  its  living  state,  has  a  distribution  some- 
what similar  to  the  previous  two,  and  is  recorded  from  thirty 
different  counties. 

Zonites  falvus  (MtLller). 

Helix fulva,  Miill.,  Verm.  Hist.,  pt.  ii.,  p.  66. 

,,        ,,      F.  and  H.,  vol.  iv.,  p.  75,  pi.  cxviii.,  figs.  8,  9. 
ZonUes fulvuSt  Jeff.,  op,  cit.,  vol.  i.,  p.  171;  vol.  v.,  pi.  x.,  fig.  4. 
Roebuck,  op,  cU.j  p.  460. 


))  »> 


This  species  occurred  in  all  the  four  deposits  mentioned 
in  this  paper,  and  also  in  the  Kirkland  and  Elie  deposits 
previously  described. 

As  a  living  species,  Zonites  fulvus  is  widely  distributed  in 
Scotland,  and  is  recorded  from  twenty-six  counties. 

Helix  nemoralis  (Linnd).  Helix, 

Linn^. 
Helix  nemoralu,  Linn.,  Syst.  Nat.,  ed.  xii.,  p.  1247. 

F.  and  H.,  vol.  iv.,  p.  53,  pi.  cxv.,  figs.  1-4. 

Jeff.,  op.  cU,,  vol.  i.,  p.  185;  vol.  v.,  pi.  xL,  fig.  3a. 

Roebuck,  op,  cU,,  p.  462. 


»}  »f 


A  few  specimens  only  of  this  Helix  were  obtained  in  the 
material  from  three  of  the  deposits  described  in  this  paper, 
the  only  deposit  in  which  it  was  not  observed  being  the 
Crane  Peat.  This  is  a  species  that  does  not  appear  to  have 
been  obtained  in  any  of  the  ancient  lake  deposits  already 
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described,  but  has  been  observed  in  the  Marine  Post-Tertiary 
deposits  of  the  Clyde,  etc. 

In  its  liviDg  state,  it  is  probably  one  of  the  most  widely 
distributed  of  the  Helices  in  Scotland,  aTid  is  authenticated 
from  twenty-six  counties  in  the  "  Census." 

Helix  ?  concinna  (JefTreys). 

HeUx  concinna^  Jeff.,  in  Linn.  Trans.,  vol.  xvi.,  p.  336. 
,,      hispida,  var.  concinna^  F.  and  H.,  vol.  iv.,  p.  70,  pi.  cxviii., 

figs.  2,  3. 
,,      concinna^  Jeff.,  op,  cit.,  vol.  i.,  p.  196;  vol.  v.,  pi.  xii.,  fig.  2. 
,,  ,,        Roebuck,  op.  cU.,  p.  467. 

Shells  apparently  belonging  to  this  species  were  of  fre- 
quent occurrence  in  all  the  deposits  at  Elie  described  in  this 
paper. 

Helix  concinna  is  recorded  in  the  "  Census  "  from  fourteen 
counties. 

Helix  pygmsea  (Draparnaud). 

Helix pygmcea,  Drap., Tabl.,  p.  93,  and  Hist.,  p.  114,  pi.  viii.,  figs.  8-10. 
,,  ,,         F.  and  H.,  vol.  iv.,  p.  83,  pi.  cxxi.,  figs.  9,  10. 

,,  ,,         Jeff.,  op.  dt.,  vol.  i.,  p.  223;  vol.  v.,  pi.  xiii.,  fig.  7. 

,,  ,,         Roebuck,  op.  cit.^  p.  472. 

Only  a  few  specimens  of  this  species  were  observed  in  the 
material  from  the  High  Street  deposit ;  owing  to  its  minute 
size  it  is  difficult  to  observe,  and  this  may  account  for 
its  not  having  been  previously  recorded  from  the  ancient 
lake  deposits. 

As  a  living  species  it  is  widely  distributed  but  not  very 
common.  It  is  recorded  from  seventeen  counties  in  the 
"  Census." 

Hehx  pulchella,  Muller. 

Helix pulchella,  Miill.,  Verm.  Hist.,  pt.  ii.,  p.  30. 

,,  ,,         F.  and  H.,  vol.  iv.,  p.  78,  pi.  cxix.,  figs.  9,  10. 

,,  ,,         Jeff.,  op.  cit.,  vol.  i.,  p.  224;  vol.  v.,  pi.  xiv.,  fig.  1. 

,,  ,,         Roebuck,  op.  cit.,  p.  473. 

This  species  was  obtained  in  all  the  deposits  at  Elie  and 
in  the  Kirkland  marl. 
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In  its  living  state  this  species  is  apparently  almost 
wholly  restricted  to  the  counties  on  the  east  coast 
of  Scotland,  only  three  western  counties  being  given 
for  it  in  the  "Census." 


Pupa  marginata,  Drapamaud.  Pupa, 

Lamarck. 

Pupa  7nargi7uUd,  Drap.,  Tabl.  Moll.,  p.  58,  and  Hist.  Moll.,  p.  62, 

pi.  iii.,  figs.  36-38. 
inuscorum,  F.  and  H.,  vol.  iv.,  p.  97,  pi.  cxxix.,  figs.  8,  9. 
margincUa,  JefF.,  op.  cU.,  vol.  i.,  p.  249;  vol.  v.,  pi.  xv.,  fig.  4. 
Roebuck,  op.  cU.,  p.  476. 


a 
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Specimens  of  this  Piipa  were  obtained  in  all  the  Elie 
deposits,  but  does  not  appear  to  have  been  observed  in  any 
of  the  other  ancient  lake  deposits  previously  described,  with 
the  exception  of  the  Elie  one  described  in  preliminary  notes. 
We  have  specimens  of  this  Pupa  from  a  raised  sea-beach  at 
Millport,  Cumbrae,  collected  in  1881. 

As  a  living  species  this  Pupa  appears  to  be  confined  to  the 
maritime  counties  of  Scotland,  no  record  from  any  inland 
towns  being  given  in  the  '*  Census." 


Vertigo  antivertigo  (Draparnaud).  Vertigo, 

Miiller. 
Pupa  antivertigo,  Drap.,  Tabl.  Moll.,  p.  57,  and  Hist  Moll.,  j).  60, 

pi.  iii.,  figs.  32,  33. 
,,  ,,  F.  and  H.,  vol.  iv.,  p.  109,  pi.  cxxx.,  fig.  7. 

Vertigo  antivertigo,  Jeff.,  op,  cU,,  vol.   i.,  p.   253;  vol.  v.,  pi.  xv. 

fig.  5. 
,,  ,,  Roebuck,  op,  cit.,  p.  477. 

, ,  , ,  Scott,  T. ,  Some  Notes  on  the  Scottish  species  of  the 

Molluscan  Genus  Vertigo,  in  Scottish  Naturalist 
for  April  1891. 


This  species  was  observed  in  the  material  from  three 
of  the  deposits  described  in  this  paper,  the  only  deposit 
in  which  it  was  not  observed  being  the  Bank  Street 
one. 

In  its  living  state  it  is  usually  found  in  damp  places,  in 
the  vicinity  of  ponds.  It  is  recorded  from  six  counties 
in  the  "  Census."  Those  range  from  north  to  south  and  from 
east  to  west. 
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aodent  lake  deposita  pieTionBly  described,  except  in  con- 
nection with  the  depoait.at  Elie  referred  to  in  "  Frelimioaiy 
Notes."  It  was  excluded  from  the  list  of  shells  observed  id 
the  material  from  that  d^sit,  owing  to  there  being  some 
doubt  OS  to  whether  it  really  belonged  to  that  deposit 
or  not;  bnt  we  have  now  no  hesitation  in  isdnding 
Cochlieopa  ivbriea  in  the  list,  along  wiUi  the  other  t^ells 
from  the  Elio  deposits. 

As  ii  living  sh(jll,  this  species  has  a  wide  distribution,  and 
appears  to  be  comiiioii  in  all  the  localities  where  it  ia  found. 
It  ia  recorded  from  thirty-six  counties  in  the  "  Census." 


^^^^B  Family  Oakyc!II[Dje.  ^^h 

Caiychltun  minimiun,  Mttller. 

Carychium  mmimum.  Hall.,  Varm.  Hiat.,  pt.  ii.,  p.  IZS.     ' 

,,  „  F.  and  H.,  toL  ir.,  p.  19S,  pL  oxxr.,  fig.  6. 

,,  ,,  Jeff.,  op.  eft.,  vol.  L,  p.  SOOivoL  t.,^  zriiL, 

CarjicMum  carychivm,  Soehudk,  op.  eit.,f.  488. 

• 

This  species  occurred  in  laige  numbers  in  all  the  four 
deposits  at  Elie,  some  of  the  specimens  being  much  longer 
than  usual. 

As  a  living  species  this  shell  is  widely  distributed.  It  is 
recorded  from  twenty-one  counties  in  the  "  Census  of  Scottish 
MoIluBca." 

In  the  "  Census,"  Montagu's  name  Garychium,  caryehium 
is  adopted  for  this  shell,  but  no  reason  ia  given  for  doing  so ; 
and  as  Miiller  described  the  species  under  the  name  used 
here,  nearly  thirty  years  before  Mont*^u,  there  can  be 
no  question  as  to  its  priority  over  that  of  Montagu's. 
In  Brown's  "Recent  Conchology  of  Great  Britain  and 
Ireland,"  2nd  edition,  published  1845,  Miiller'a  name  is 
used  for  this  shell,  and  as  shown  by  the  synonymy 
given  here  for  the  species,  Forbes  and  Hanley,  in  their 
"History  of  British  Mollusca  and  their  Shells,"  published 
1863,  likewise  used  Montagu's  name,  as  also  did  Je&eys 
in  his  work. 
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in  Scotland,  only  one  record  being  given  in  the  "  Census  "  for 
it,  viz.,  Strathbrora,  Sutherland,  E. 


Vertigo  edentula  (Draparnaud). 

Pupa  edentula,  Drap.,  Hist.  Moll.,  p.  52,  pi.  iii.,  figs.  28,  29. 

,,  ,,         F.  and  H.,  vol.  iv.,  p.  103,  pi.  cxxx.,  fig.  1. 

Vertigo  edentula,  JefF.,  op,  ciLf  vol.  i.,  p.  268;  vol.  v.,  pi.  xvi.,  fig.  6. 

Roebuck,  op.  cU,,  p.  478. 

Scott,  T.,  cp,  eit. 


%9  i» 


Only  one  or  two  specimens  of  this  species  were  obtained 
in  the  material  from  the  deposit  at  the  High  Street.  This  is 
in  all  likelihood  part  of  the  same  deposit  referred  to  in  the 
Scottish  Naturalist  for  April  1891. 

*As  a  living  species  this  Vertigo  is  widely  distributed,  being 
recorded  from  eighteen  counties  in  the  "  Census." 

Vertigo  minutissima  (Hartmann). 

Pupa  mimUissima,  Hartm.,  in  New  Alp.,  vol.  i.,  p.  222,  pi.  ii.,  fig.  5. 

,,  ,,  F.  and  H.,  vol.  iv.,  p.  104,  pi.  cxxx.,  fig.  2. 

VerHgo  miniUissima,  JefiF.,  op,  ciL,  vol.  i.,  p.  270;  vol.  v.,  pi.  xvi., 

fig.  6. 
,,  „  Roebuck,  op,  cU,,  p.  478. 

„  „  Scott,  T.,  op,  cU, 

This  species  was  observed  in  three  out  of  the  four  deposits 
examined,  the  only  one  in  which  we  failed  to  find  it  being 
the  High  Street  deposit. 

There  is  nothing  further  to  add  to  the  note  on  this  species 
which  appeared  in  the  Scottish  Naturalist  for  April  1891. 


Cochlicopa  lubrica  (Miiller).  CochUcopa. 

Ferussac. 
Helix  lubrica,  Mull.,  Verm.  Hist.,  pL  ii.,  p.  104. 

Ziia  liibrica,  F.  and  H.,  vol.  iv.,  p.  126,  pi.  cxxv.,  fig.  8,  and  animal 

Pl-  g-  g*  g-i  fig-  ^' 
Cochlicopa  111^4X1,  Jeff,,  op,  cU,,  voL  i.,  p.  292;  vol.  v.,  pl.  xviii., 

fig.  2. 
Zua  lubrica,  Roebuck,  op,  cU,,  p.  481. 

This  species  occurred  in  all  the  four  deposits  here  described, 
but  does  not  appear  to  have  been  recorded  from  any  of  the 


ancient  lake  deposits  pievionsly  described,  except  in  con- 
nection with  the  deposit,  at  l^e  x^erred  to  in  '^  Freliminary 
Notes."  It  was  excluded  from  the  list  of  shells  observed  in 
the  material  from  that  deposit^  owing  to  there  being  some 
doubt  as  to  whether  it  really  belonged  to  that  deposit 
or  not;  hxAt  we  have  now  no  h^tation  in  including 
Coehlicopa  Jtdmca  in  the  Hst,  alox^  witii  the  other  shells 
from  the  £lie  deposits. 

As  a  living  sheU,  this  species  baa. a  wide  distribution,  and 
appears  to  be  common  in  all  the  localities  where  it  is  found. 
It  is  recorded  from  thirty-cdx  counties  in  the  "  Census."' 


Family  Cabtohiid^  .      « 

Gaiyohitim  minimnin,  MUller. 

Caryehium  rndnimumf  MUll.,  Verm.  Hist.,  pt.  ii.,  p.  125.     * 

F.  a&d  H»,  vol.  m,  p.  198,  pi.  czxr.,  fig.  6. 
Jeff.,  op,  cU,9  Yol.  L,  p.  800;  vol.  v.ypl.  xviii., 

fig.  4. 
Caryehium  carychiumt  Roebuck,  op,  cU, ,  p.  482. 

This  species  occurred  in  large  numbers  in  all  the  four 
deposits  at  Elie,  some  of  the  specimens  being  much  longer 
than  usual. 

As  a  living  species  this  shell  is  widely  distributed.  It  is 
recorded  from  twenty-one  counties  in  the  "  Census  of  Scottish 
Mollusca." 

In  the  "  Census,"  Montagu's  name  Caryehium  caryehium 
is  adopted  for  this  shell,  but  no  reason  is  given  for  doing  so ; 
and  as  Miiller  described  the  species  under  the  name  used 
here,  nearly  thirty  years  before  Montagu,  there  can  be 
no  question  as  to  its  priority  over  that  of  Montagu's. 
In  Brown's  "Eecent  Conchology  of  Great  Britain  and 
Ireland,"  2nd  edition,  published  1845,  Miiller's  name  is 
used  for  this  shell,  and  as  shown  by  the  synonymy 
given  here  for  the  species,  Forbes  and  Hanley,  in  their 
"History  of  British  Mollusca  and  their  Shells,"  published 
1853,  likewise  used  Montagu's  name,  as  also  did  Jeffreys 
in  his  work. 
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XV.  Supplementary  Observations  on  the  Cvhital  Coverts  of  the 
Euomithes,  By  J.  G.  Goodchild,  Esq.,  H.M.  Geol.  Survey, 
F.G.S.,  F.Z.S.,  Member  of  the  British  Ornithologists 
Union. 

(Read  21st  December  1892.) 

Shortly  after  the  publication  of  my  last  communication  to 
the  Eoyal  Physical  Society,^  dealing  with  the  cubital  coverts 
of  birds  in  their  relation  to  classification,  Sir  William  Flower 
honoured  me  with  a  request  for  a  set  of  wings  to  illustrate 
the  chief  points  therein  referred  to,  in  order  that  they  might 
be  exhibited  in  the  Index  Collection  at  the  Natural  History 
Museum,  South  Kensington.  This  commission  would  not 
have  been  easy  to  execute,  had  not  several  fellow-workers  in 
zoology  interested  themselves  to  obtain  specimens  in  the 
flesh  of  the  various  birds  whose  wings  were  required  for  this 
purpose.  Through  their  friendly  co-operation  I  have  thus 
been  enabled  to  examine  anew  many  species  about  whose 
wing  style  more  or  less  uncertainty  was  felt,  and  have, 
further,  had  an  opportunity  for  the  first  time  of  studying  the 
wing  style  prevailing  amongst  several  other  birds,  which  I 
had  not  previously  handled  in  the  fresh  state.  In  addition 
to  the  facts  gathered  in  this  manner,  I  have  re-examined, 
and  carefully  drawn,  the  appearances  presented  by  a  large 
number  of  species  in  the  living  state,  chiefly  at  the  Zoological 
Gardens  of  London ;  and  have,  further,  dissected  the  wings  of 
a  number  of  interesting  forms  of  birds,  which  I  have  been 
enabled  to  do  chiefly  through  the  kind  offices  of  Mr  Beddard, 
the  Prosector  to  the  Zoological  Society. 

This  re-survey  of  the  subject  has  resulted  in  bringing  to 
light  several  additional  facts  of  interest ;  and,  as  might  have 
been  expected  from  the  nature  of  the  investigations,  has  led 
me  to  modify  a  few  of  the  statements  previously  put  forth  by 
myself  and  other  students  of  the  subject.  In  the  present 
communication  it  is  proposed  to  summarise  the  facts  so  far 
as  they  are  yet  known. 

In  my  original  paper  on  the  subject  of  Birds  Wings,^  the 

1  Proc.  Roy.  Phys.  Soc,  vol.  x.,  pp.  317-833. 

2  Proc.  Zool.  Soc,  April  1886. 


chief  olg'ect  aimed  at  was  to  reoord  the  eztenial  diaracteiistics 
M  they  Bppeued  in  the  livii^  bizds,  and  the  paper  -waa 
addraesed  to  those  who,  like  ntTself,  were  engi^ed  in  Bodi^- 
oal  art-work.  For  such  a  purpose  it  waa  not  at  all  necessary 
to  enter  into  any  detail  respecting  the  stmctnnl  charaoteiB  of 
the  wings,  or  even  to  discuss  the  more  important  matter  of 
the  insertion  of  the  feathers,  Siuce  that  paper  was  read,  the 
relationship  of  each  group  of  feathers  to  the  bony  framework 
of  the  wing  has  received  a  considerable  amount  of  attention 
from  Dr  Sclater,  Dr  Gadow,  Professor  Flower,  Mr  Wray, 
Mr  Pycraft,  and  others ;  and  I  have  myself  by  no  means 
neglected  the  subject.  The  main  features  at  present  known 
may,  therefore,  advantageously  be  set  forth  here. 

Attention  will  be  confined  in  this  paper  exclusively  to  the 
feathers  that  appear  upon  the  outer  face  of  a  wing,  as  being 
those  that  are  subject  to  the  more  interesting  sets  of  variations. 
Regarded  in  connection  with  their  insertion  upon  the  fore- 
limb  of  a  bird,  the  feathers  may  be  primarily  grouped  into 
(1)  those  seated  upon  any  part  of  the  humerus ;  which  will 
be  herein  referred  to  as  the  I'ostcubitals  or  Huraerals.  (2) 
Those  originating  upon  any  part  of  the  forearm,  or  of  the 
integuments  connected  therewith ;  these  will  be  termed  the 
Cubitals.  (3)  The  feathers  seated  upon  any  part  of  the  wing 
beyond  the  carpal  end  of  the  forearm,  including  those  seated 
upon  the  carpus  proper,  as  well  as  those  originating  upon  the 
metacarpo-digital  region;  for  these,  collectively,  the  name 
Antecubitals  will  be  used  in  this  paper. 

The  Humerals  present  some  interesting  features,  but  it  is 
not  proposed  to  study  these  now.  The  Cubitals  naturally 
group  themselves  into  four  sets,  to  which,  for  convenience  of 
description,  it  is  customary  to  add  a  fifth  set.  These  are, 
connting  from  the  flight  feathers  towards  the  front  edge  of 
the  wing,  (1)  the  Hemiges,  which  call  for  no  special  remark  at 
present ;  (2)  the  Major  Coverts.  The  base  of  each  remex  is 
attached  to  the  under  side  of  the  ulnar,  and  the  Major 
Coverts,  which  theoretically  correspond  in  number  to  the 
Bemiges,  form  a  single  row,  which  is  based  nearly  on  the 
same  level  as  their  respective  primaries,  but  a  little  on  their 
humeral  side.     Their  shafts  are  set  somewhat  obUquely,  so 
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that  the  tip  of  each  Major  Covert  is  carried  beyond,  or  on  to 
the  distal  side  of,  its  corresponding  remex.  Inserted  on  the 
integument  covering  the  side  of  the  Cubitus  are  groups  (2) 
and  (3) — the  Medians  and  the  Minors,  respectively.  Each 
Median  is  attached  a  little  above  the  point  of  insertion  of 
its  corresponding  Major,  and  invariably  also  a  little  on  its 
humeral  side.  The  Medians  form  a  single  row,  and  are  of 
special  interest  as  being  the  chief  seat  of  variation  in  the 
different  groups  of  birds.  The  Minors  comprehend  a  variable 
number  of  rows  of  feathers,  which  lie  between  the  Medians 
and  the  fold  of  integument  above  the  radius.  The  first  row 
of  Minors  is  seated  a  little  above,  and  on  the  humeral  side 
of,  its  respective  Median  and  Major,  in  such  a  manner  that  a 
line  joining  the  bases  of  any  set  of  all  three,  passes  obliquely 
across  the  wing.  The  disposition  of  the  Cubital  Coverts 
during  life,  would  suggest  that  the  Minors  above  the  lowest 
row  should  be  based  in  the  same  line  as  the  three  feathers 
just  referred  to ;  but  the  general  disposition  of  the  feathers 
lends  some  support  to  the  generally  received  view,  that  the 
bases  of  the  Minors  are  arranged  in  quincunx,  or  in  zig-zag 
instead  of  in  a  straight  line  across  the  wing,  as  is  the  case 
with  the  insertions  of  the  covert  feathers  there  referred  to. 

The  feathers  seated  on  the  loose  fold  of  integument,  or 
patagium,  extending  along  the  front  edge  of  the  forearm,  are 
distinguished  as  the  Marginals.  In  most  birds  they  can  be 
easily  made  out  by  the  fact  that  when  the  patagium  is  flexed 
towards  the  under  face  of  the  wing  the  edges  of  the  feathers 
seated  on  it  are  raised  more  or  less,  while  those  attached  to 
the  face  of  the  forearm  remain,  in  general,  unmoved.  The 
distinction  between  the  Minors  and  the  Marginals,  however, 
is  not  in  all  cases  easily  determined. 

In  the  Antecubital  region  of  the  wing  a  separation  of  the 
feathers  into  remiges,  majors,  medians,  minors,  and  marginals 
is  usually  possible.  But  as  the  variations  to  which  these  are 
subject  do  not  yet  appear  to  have  been  thoroughly  worked 
out,  they  will  be  passed  over  with  only  incidental  notice  on 
the  present  occasion. 

In  describing  the  details  of  arrangement  of  the  feathers,  it 
is  convenient  to  make  a  departure  from  the  old  system  of 


mimbering  of  the  feathers,  and  to  count  them  outwards  from 
the  carpal  joint.  The  1st  remex,  therefore,  of  both  the 
Cubital  and  the  Antecubital  region  ia  that  next  the  carpus, 
and  from  this  the  Cubitals  are  numbered  in  the  direction  of 
the  humeral  joint,  while  the  Antecubitals  are  counted  in  the 
opposite  direction.  The  same  rule  is  adopted  with  their 
respective  coverts.  The  1st  Antecubital  Eemex  is  generally 
very  much  reduced  in  size,  or  may  even  be  absent  entirely. 
Where  it  is  present  it  was  often  regarded  as  a  covert  feather 
until  Mr  Pycraft  pointed  cut  its  true  nature.^  Antecubital 
remiges  2,  3,  4,  5,  6,  and  7  are  seated  in  the  metacarpals,  8  is 
situated  on  the  3rd  digit,  S  and  10  on  the  Ist  phalanx,  11  on 
the  2nd  phalanx,  and  12,  distinguished  as  the  Kemicle,  on 
the  3rd  phalanx.^  Passing  to  the  cubitus,  we  find  the 
feather  usually  regarded  as  the  1st  cubital  remex  seated 
partly  in  many  cases,  and  entirely  seated  in  others,  upon  the 
carpal  hone.  Beyond  the  1st  the  remaining  remiges,  in 
one  section  of  the  Euornitbes,  succeed  each  other  uniformly 
and  without  any  break,  up  to  near  the  humeral  joint.  Here, 
in  the  birds  whose  forearm  has  been  shortened  within  recent 
times,  the  terminal  feathers  are  often  soft,  and  more  or  less 
reduced  in  size,  as  if  any  reduction  of  the  feathers  consequent 
upon  the  shortening  of  the  forearm  had  taken  place  gradually 
at  the  humeral  end  of  the  cubitus.  That  this  is  the  correct 
view  will  be  rendered  highly  probable  by  some  details 
respecting  the  coverts  to  be  given  presently.  In  another 
section  of  birds,  the  continuity  of  the  remiges  is  interrupted, 
and  the  "  fifth  "  is  either  absent  entirely,  or  else  is,  it  appears 
to  me,  reduced  to  a  small  downy  feather,  which  does  duty  as 
one  of  the  inner  coverts.  Whether  I  am  correct  in  this  view 
or  not  is  immaterial,  as  in  either  case  the  5th  cubital  remex 
is  functionally  absent  Those  birds  in  which  the  (reputed) 
5th  cubital  remex  is  present  are  distinguished  as  quincubital, 
and  those  in  which  it  is  functionless  are  termed  aquincubital. 
For  the  reasons  given  above,  these  terms  are  not  exactly 
suitable ;  but  as  zoologists  have  generally  adopted  them,  it  is 

•  Pjcratt,  Contribution  to  the  Pterylography  of  Birila'  Winga. 
'  See  Sir  William  Flower's  specimens  at  tlie  Natural  Hietoi^  Museum,  upon 
which  part  of  this  de»cription  is  bwed. 
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better  to  retain  them  as  they  are  than  to  introduce  unneces- 
sary confusion  by  employing  new  names.  In  all  birds  soever, 
the  remiges  overlap  distally,  or  in  such  a  manner  that  the 
distal  edge  of  each  feather  overlaps  the  proximal  edge  of  the 
feather  next  distant  from  the  vertebral  axis,  as  they  are 
viewed  on  the  outer  face  of  the  wing. 

Turning  now  to  the  Cubital  Majors,  which  are  present  in 
all  the  Euornithes,  we  find  a  remarkable  feature,  which  was 
first  made  known  many  years  ago  by  M.  Gerbe.  Whether 
the  5th  c.r.^  is  present  or  is  absent,  its  corresponding  major 
covert  is  present  invariably  in  all  birds.  Further,  I  have 
pointed  out  on  more  than  one  previous  occasion,  that  in  those 
wings  in  which  the  5th  c.r.  is  present  the  Majors  form  an 
uninterrupted  series,  shortening,  or  lengthening,  gradually, 
from  one  end  of  the  cubitus  to  the  other.  But  where  the 
5th  c.r.  is  absent  an  interruption  of  this  uniformity  becomes 
evident.  The  major  coverts  lengthen  rapidly  from  the  first 
to  the  fifth,  which  now  becomes  the  longest  of  the  Cubital 
Majors;  while  the  sixth  Major  is  often  very  considerably 
shortened,  so  as  to  appear  to  be  not  more  than  half  the 
length  of  the  exposed  part  of  the  feather  preceding  it. 
Moreover,  when  traced  to  its  insertion,  the  seat  of  the  feather 
is  often  at  a  higher  level  than  that  of  the  feathers  on  either 
side.  The  fifth  Major  is  the  longest,  and  the  sixth  one  of  the 
shortest,  in  all  aquincubital  birds,  and  the  difference  in  length 
is  so  marked  that  it  can  easily  be  detected  in  the  living  bird, 
which  thus  bears  on  its  wing  a  perfectly  clear  and  certain 
indication  of  its  aquincubitalism.  In  all  birds  of  every 
known  family,  the  Majors  overlap  distally,  like  the  remiges. 
The  overlap  of  the  Medians,  on  the  other  hand,  varies  much 
from  group  to  group,  although  it  is,  at  the  same  time,  constant 
for  all  birds  presenting  similar  structural  characteristics.  To 
such  an  extent  is  this  the  case,  that  a  mere  glance  at  the 
arrangement,  or  style  of  imbrication,  in  the  Medians,  even  in 
the  case  of  a  living  bird,  will  sufi&ce  to  show  to  what  section 
of  the  Euornithes  it  belongs ;  and  will  even  enable  one,  in 
the  case  of  a  bird  whose  anatomy  is  imperfectly  known,  to 
predicate  with  tolerable  certainty  what  will  prove  to  be  the 

^  A  convenient  abbreviation  for  **  Fifth  Cubital  Reinei;," 
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.chacacteriaties  of  its  palatal  structure,  of  its  myology,  of  its 
yuQend  anatomy,  or  of  its  pteiylosis.  Like  all  other  single 
obantctera,  however,  thia  particular  one  has  lesa  taxonomic 
value  in  certain  cases  than  in  otliers ;  but  its  claim  to  rank 
aa  a  taztmomic  feature  of  some  importance  now  hardly  admits 
cS  being  called  in  question.  The  Medians  and  also  the  Mioors 
portioipate  in  tlie  fanlting  that  accompanies  aquincubitalism. 
■  At  fiiat  it  appeared  as  if  the  variations  in  the  style  of  wing 
ooverta  ariaing  from  th«  absence  of  the  5th  e.r.  might  be 
tmstdd  as  a  feature  of  taxonomic  value,  and  in  my  earlier 
p(^>etS  it  was  so  treated.  But  recent  investigations  by  Dr 
Sdater  and  otliers  have  ehown  that  this  view  of  its  import- 
ance cannot  be  sustained.  Whole  groups  of  birds  are,  it  is 
tme,  characterised  by  the  "  faulted  "  coverte,  wliich  mark  the 
absence  of  the  6th  cr.  It  may  be  said,  indeed,  that  the 
Eoomithea  may  be  divided  into  three  sections,  in  accordance 
vitii  this  feature.  The  whole  of  the  Trochili,  Fasseres, 
Goaoygi&i,  Orypturi,  Hemipodes,  and  Gallinai  are  characterised 
Igr  the  unfaulted  cubital  coverts  whicii  mark  the  tiuiocubital 
birds.  ■  In  the  whole  of  another  large  group,  comprising  the 
Caprimulgi,  Psittaci,  Striges,  Accipitres,  Catharbe,  Ser- 
pentarii,  Pandiones,  Peraidie,  Herodiones,  Anseres,  Columbse, 
Steganopodes,  Tubinares,  all  the  Gavio-grallse  (except  one 
genus  of  Fulicatise),  including  the  Cranes,  the  Bustards,  and 
the  Sandgrouse,  have  the  wing  coverts  faulted.  On  the  other' 
hand,  while  in  the  majority  of  the  Pici,  Coccyges,  and  Gypseli 
the  wing  coverts  are  unfaulted — the  5th  c.r.  being  present — 
yet  in  many  species  of  Picarian  birds  and  Swifts,  about  whose 
close  relationship  to  the  normal  forms  there  can  he  no  doubt, 
the  5th  c.r.  is  absent,  and  the  coverts  are  faulted  accordingly. 
Closely  allied  genera  of  Swifts  as  well  as  of  Kingfishers  may 
show  these  exceptional  characteristics. 

The  one  feature  of  this  kind  that  does  appear  to  be  con- 
stant in  allied  groups  of  birds' is  the  direction  of  overlap  of 
the  first  twelve  Medians  and  their  accompanying  Minors. 
In  the  Trochili,  Trogones,  Paradisiidee,  Coccyges,  Muso- 
phagidje,  Caprimulgi,  and  some  few  other  forms,  the  whole 
of  the  wing  coverts — majors,  medians,  minors,  and  marginals 
— overlap  distally.    On  the  first  five  of  these  the  5th  c.r.  is 


Observations  on  the  Cubital  Coverts  of  the  Euomithes,  177 

present,  and  the  coverts  consequently  unfaulted.  In  the 
Caprimulgi  (or,  at  any  rate,  in  CaprirmUgus  itself)  the  coverts 
are  faulted  and  the  6th  c.r.  is  absent  The  wing  style  of  the 
Groatsuckers  is,  in  fact,  the  same  as  what  that  of  the  Cuckoos 
would  be  if  aquincubital.  The  Swifts  agree  with  the  fore- 
going six  groups  in  having  a  predominant  distal  overlap  of 
the  coverts ;  but,  as  before  remarked,  some  forms  are  quin- 
cubital,  while  others  lack  the  5th  c.r.,  and  the  wing  style 
differs  accordingly. 

The  normal  Passeres  have  a  style  peculiar  to  themselves. 
In  these  the  one  row  of  Medians  shows  uninterrupted 
proximal  overlap,  and  this  is  succeeded  by  a  single  row  of 
Minors,  which  shows  overlap  in  the  reverse  direction,  so  as 
to  be  hardly  distinguishable  from  the  Marginals.  This  style 
is  characteristic  of  the  whole  of  the  Passeres  excepting  the 
Corvidae.  In  the  Crows,  as  I  have  pointed  out  on  former 
occasions,  the  first  six  Medians  overlap  distally,  the  next 
three  (or  a  variable,  but  small,  number)  overlap  proximally, 
and  the  remainder  show  distal  overlap.  The  difference 
between  the  wing  style  of  the  Corvidse  and  that  of  the  whole 
of  the  rest  of  the  Passeres  is  much  too  pronounced  to  be 
entirely  without  significance.  If  one  may  judge  by  the  wing 
style,  the  Corvidae  do  not  belong  to  the  Passeres  at  all,  but 
must  form  a  group  close  outside,  and  not  far  removed  from 
the  Paradisiidae,  and  with  a  relationship  more  distant  with 
the  Trogones. 

To  what  I  have  already  stated  regarding  the  Trochili  I 
have  nothing  further  to  add — their  wing  style  is  peculiar, 
and  finds  its  nearest  parallel  in  the  next  group. 

The  Cypseli  present  two  styles,  in  accordance  with  the 
presence  or  the  absence  of  the  5th  c.r.  They  have  one  row 
of  Medians  showing  distal  overlap,  and  usually  two  rows  of 
Minors  arranged  in  the  same  manner  as  the  Medians.  The 
bases  of  the  Marginals  are  marked  off  from  those  of  the 
Minors  by  a  tract  devoid  of  feathers,  so  that  the  distinction 
that  has  been  made  between  these  two  groups  of  feathers  is 
fully  justified  in  this  case.  Where  the  5th  c.r.  is  absent 
the  coverts  are  faulted,  giving  rise  to  a  very  peculiar  style 
of  wing. 
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The  CucuK,  Musophagi,  and  the  Caprimulgi  have  essentially 
the  same  style  of  wing  coverts  as  the  Swifts,  only  in  the 
present  group  the  coverts  are  unfaidted  in  the  two  first,  and 
are  faulted  in  the  last.  This  feature  is  very  well  seen  in 
Gaprimulgus  europceus. 

The  normal  Picarian  style  of  wing  agrees  with  the  Pas- 
serine in  regard  to  the  overlap  of  the  Medians,  which  form 
an  uninterrupted  series  overlapping  proximally.  But  the 
Minors  in  this  group  form  rarely  less  than  two  rows  (Yvmx 
has  only  one),  more  often  there  are  three,  and,  in  some  birds, 
more  than  three  rows  of  Minors.  All  these  agree  with  the 
Medians  in  showing  proximal  overlap.  Some  genera  of 
Picarian  birds  are  aquincubital,  and  in  such  cases  there  is 
practically  nothing  to  distinguish  the  wing  from  that  of  the 
next  section.  Yvmx  torquilla  has  only  one  row  of  Minors, 
with  proximal  overlap,  and  its  insertions  are  separated  by  a 
bare  space  from  the  line  of  attachment  of  the  Marginals,  as 
in  the  Swifts.  The  normal  Picarian  style  is  very  marked, 
and  easily  enough  recognised. 

In  the  Gallinae  the  wing  style  closely  resembles  that  of 
the  Picarians,  but  it  differs  from  it  in  the  increased  number 
of  rows  of  Minors,  and  also,  in  general,  in  the  prominence 
assumed  by  the  proximal  third  of  the  Medians  and  Minors, 
which  are  usually  large  in  size,  and  show  distal  overlap.  In 
the  living  birds  this  feature  is  so  marked  as  to  give  to  the 
Galline  wing  coverts  the  appearance  of  being  imbricated 
distally  over  the  whole  surface.  The  Galline  style  prevails 
throughout  the  Alectoropod  and  Peristeropod  sections,  and  is 
found  with  no  modification  I  have  yet  been  able  to  detect 
also  in  the  Crypturi  and  the  Hemipodii.  The  Turkeys  have 
a  wing  style  which  is  remarkable  for  the  number  of  covert 
feathers  which  show  proximal  overlap. 

Closely  following  the  Gallinse  in  wing  style,  but  with  the 
difference  due  to  aquincubitalism,  comes  a  large  number 
of  birds  which  have,  at  first  sight,  very  little  else  than  this 
feature  in  common.  There  is  practically  no  difference, 
except  in  the  number  of  Medians  and  Minors,  showing 
proximal  overlap  between  the  Psittaci,  Striges,  Accipitres 
properly    so    called,    Herodiones    (Herons    and    Bitterns), 
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Anseres,  Steganopodes  (Cormorants  and  PeKcans  only), 
Fulicarise  (exclusive  of  Heliomis),  Pygopodes,  Colymbi,  and 
the  Guillemots.  In  the  whole  of  these  the  5th  c.r.  is 
functionally  absent,  and  consequently  the  Majors,  Medians, 
and  Minors  are,  all  alike,  faulted  over  the  place  of  the 
defunct  remex.  The  first  six  Medians,  and  usually  not  less 
than  three  following,  and  their  three  or  four  rows  of  cor- 
responding Minors,  show  proximal  overlap.  The  member 
of  feathers  in  each  row  appears  to  be  directly  related  to  the 
length  of  the  cubitus.  Where  this  is  comparatively  short, 
the  abbreviation  of  the  feathers  takes  place  at  the  expense 
of  such  coverts  as  lie  nearest  to  the  cubito-humeral  joint,  and 
at  the  same  time  overlap  proximally.  In  other  words,  as  the 
forearm  is  shortened,  in  adaptation  to  changed  modes  of  life,  the 
covert  feathers  first  to  disappear  are  not  those  directly  at  the 
proximal  end  of  the  cubitus,  but  only  such  of  them  as  show 
proximal  overlap — those  terminal  feathers  that  show  distal 
overlap  apparently  in  all  cases  surviving  the  change,  and 
advancing  to  a  position  nearer  and  nearer  to  the  carpus.  It 
is  not  easy  to  say  why  this  should  be  so ;  but  the  facts  seem 
to  point  to  no  other  conclusion.  Conversely,  with  increased 
length  of  forearm,  the  covert  feathers  added  on  come 
between  those  showing  proximal  overlap  and  those  showing 
distal  overlap,  which  invariably  form  the  end  of  the  series. 
This  consideration  will  enable  the  reader  to  perceive  the 
distinction  between  the  Eails  (exclusive  of  Heliornis),  the 
Gallinules  and  Coots,  the  Grebes  (whose  wing  style  marks 
them  as  Diving  Eails),  and  the  Colymbidse.  Whether  the 
ancestral  form  of  the  Landrail  was  Colymboid,  or  whether 
Colymbus  is  a  marine  Grebe,  and,  therefore,  a  Eail,  whose 
structure  has  been  adapted  to  a  mode  of  life  in  the  open  sea, 
cannot  be  definitely  stated.  If  I  might  hazard  a  guess,  it 
would  be  to  the  efifect  that  Colymbus  is  the  nearest  living 
representative  of  the  ancestral  form;  that  the  Crakes  represent 
one  section  of  its  descendants  modified  to  a  life  inland;  and 
that,  possibly,  the  Grebes  are  reverting  from  the  EaUine 
stage  of  modification  to  one  more  nearly  resembling  Colymbus. 
ETeliomis  appears  to  be  a  quincubital  Eail,  judging  by  a 
specimen  lent  to  me  by  Mr  Beddard.     The  relationship  of 
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the  Guillemots  to  Colymbus  I  can  only  guess  at;  but  the 
range  of  variety  of  wing  style  amongst  the  "  Divers  "  suggests 
that  they  have  arisen  from  several  different  stocks,  of  one 
of  which  the  Plovers  may  be  regarded  as  the  modern  repre- 
sentatives. 

Some  of  the  birds  usually  included  in  the  Accipitres 
belong  elsewhere,  if  their  wing  style  affords  any  trustworthy 
indication  of  their  affinities.  The  groups  referred  to  are 
the  Cathartse,  whose  wings  have  the  same  style  as  those 
of  Leptoptilus;  Gypaetvs,  which  may  be  a  Palaearctic  repre- 
sentative of  the  Cathartse;  Serpentarius,  which,  again, 
resembles  the  Storks  in  this  respect;  the  Pandiones,  whose 
wing  style  is  peculiar  to  itself,  but  comes  nearest  to  some 
of  the  Divers;  and  lastly,  the  Honey  Buzzards  (Pernidae), 
whose  wing  style  would  place  them  not  far  from  the  Storks. 

In  all  the  birds  just  noticed,  the  first  six  Medians  and 
their  respective  Minors  overlap  proximally,  and  the  same 
mode  of  imbrication  characterises  a  variable  number  of  these 
covert  feathers  beyond  the  sixth.  In  all  the  birds  remaining 
to  be  noticed  the  5th  c.r.  is  wanting,  the  coverts  are  faulted, 
and  at  least  the  first  five  Medians  have  a  distal  overlap. 
In  the  majority  of  the  birds  only  three  or  four  of  the 
Medians,  usually  numbers  6,  7,  and  8,  are  the  only 
feathers  belonging  to  this  series  that  show  proximal  overlap. 
Usually  the  first  eight  or  ten  of  the  Minors  overlap 
proximally,  in  some  birds  more  than  that  number.  As  there 
is  no  new  feature  of  special  importance  connected  with 
these,  they  will  be  passed  over  with  only  a  brief  notice.  As 
a  central  form,  around  which  all  the  members  of  the  group 
under  notice  may  be  placed,  is  Charadrius,  well  represented 
by  the  Golden  Plover,  whose  wing  is  shown  in  fig.  18,  pi.  xv., 
vol.  X.,  Proceedings  of  the  Royal  Physical  Society.  Near  this 
stand  the  Cranes,  Bustards,  and  Sandgrouse.  The  wing  style 
of  the  last-named  bird  finds  its  nearest  representative  in  the 
Plovers;  it  is  certainly  quite  unlike  the  wing  of  any  Galliue 
bird.  Near  the  Plovers  also  comes  Goura^  whose  wing 
figured  No.  16  (/oc.  cit^,  occupies  an  intermediate  position 
between  the  Peristeropod  Gallinae  and  the  Pluvialine  birds. 
Next  comes  the   normal   Colurabae  (fig.    17).     With   these 
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commences  a  series  in  which  the  whole  of  the  Medians  show 
distal  overlap.  Near  to  the  Plovers  come  the  Gulls  and 
Tems  (fig.  20),  together  with  the  non-diving  Petrels. 
Another  line  of  modification  of  the  Pluvialine  pattern  leads 
to  the  Phoenicopteridse,  Plataleidse,  Ciconiidse,  Serpentarivs, 
Tantalus,  and  some  few  other  birds. 

Linked  on  to  the  last  by  the  Skuas  and  the  Fulmars,  and 
at  the  end  of  the  whole  series,  comes  a  certain  number  of 
birds  whose  wings  show  distal  overlap  over  nearly  their 
whole  surface.  These  include  the  Cathartae  (fig.  22,  loc,  cit), 
LeptoptUus  (fig.  21,  loc.  cit),  Fregata,  Sula  (fig.  23,  loc.  cit), 
Diomedea,  Plotus  (fig.  24,  loc.  cit,),  Puffinus,  and  the  Tubinares 
in  general 

In  conclusion,  I  have  to  thank  the  following  gentlemen  for 
help  rendered  by  the  gift  of  specimens — Captain  Davies, 
Skomer  Island;  Eev.  H.  A.  Macpherson;  Prof.  D'Arcy 
Thompson ;  Messrs  Eobert  Howard ;  J.^  C.  Smith,  Penrith ; 
F.  E.  Beddard;  Wm.  Evans,  Sec.  Royal  Physical  Society; 
W.  Eagle  Clarke,  Donald  Knight,  Frank  Traill,  and  others. 
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Wednesday,  15th  November  1893. — Robert  Kidston,  F.R.S.E., 
F.G.S.,  retiring  Vice-President,  in  the  Chair. 

The  retiring  Vice-President  delivered  the  following  opening 
address,  "  On  the  Various  Divisions  of  British  Carboniferous 
Eocks  as  determined  by  their  Fossil  Flora  " : — 

Gentlemen, — The  study  of  Palaeontology  naturally  suggests 
three  lines  of  investigation — 1st,  the  vertical  and  horizontal 
distribution  of  the  organisms,  or  their  distribution  in  time 
and  space ;  2nd,  their  affinities  with  recent  and  other  extinct 
forms;  and  3rd,  the  part  fossils  play  in  affording  data  for 
the  identification  of  strata  which  may  be  widely  separated 
in  space. 

On  the  third  of  these  heads,  especially  in  regard  to  British 
Carboniferous  rocks,  I  wish  to  make  a  few  remarks  this  evening. 

This  subject  is  neither  new  nor  free  from  differences  of 
opinion,  especially  in  regard  to  the  value  of  fossils  in 
determining  or  correlating  strata.  The  MoUusca  have 
usually  been  selected  as  the  most  suitable  organisms  for  this 
purpose — chiefly  on  account  of  their  wide  distribution,  their 
great  numbers,  and  the  generally  good  condition  in  which 
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they  occur — their  calcareous  shells  being  very  favourable  for 
their  preservation. 

ODher  animal  remains  have  also  been  used  as  tests  for  the 
age  of  rocks,  but  till  comparatively  recently,  in  Britain,  fossil 
plants  have  been  entirely  neglected  for  this  purpose.  On  the 
Continent,  however,  much  has  been  done  by  the  aid  of  fossil 
plants  in  correlating  and  dividing  the  Carboniferous  rocks  into 
zones. 

The  use  of  fossil  plants  for  such  purposes  is  fully  justified 
in  the  admirable  works  of  Geinitz,  Weiss,  Zeiller,  Grand' 
Eury,  Renault,  and  others. 

.  At  present  I  shall  restrict  my  remarks  to  the  correlation 
of  the  British  Carboniferous  rocks  among  themselves,  and 
omit  any  reference  to  their  foreign  representatives,  as  the 
time  at  my  disposal  will  not  admit  of  my  entering  upon  such 
a  wide  subject. 

In  many  of  our  Formations  fossil  plants  are  comparatively 
rare,  and  in  such  cases  the  Mollusca  or  other  animal  remains 
must  serve  as  tests  for  the  correlation  of  such  rocks;  but 
where  plants  occur  in  sufficient  quantity,  I  believe  that  in 
all  cases  they  give  the  surest  index  of  age. 

I  am  aware  that  this  is  not  the  view  generally  taken, 
chiefly,  I  believe,  because  fossil  plants  have  not  been  studied 
to  nearly  the  same  extent  that  animal  remains  have  been. 

In  Britain  few  of  our  palaeontologists  have  devoted  them- 
selves to  the  study  of  the  fossil  flora ;  but  those  who  have 
gone  into  the  subject  carefully,  have,  I  believe,  fully  recognised 
the  value  of  plants  for  correlating  strata.  I  need  only  instance 
two  British  palaeontologists  whose  work  proves  this  state- 
ment— Mr  Clement  Eeid  and  Mr  J.  Starkie  Gardner. 

Sir  Archibald  Geikie  expresses  a  different  opinion  from  that 
which  I  have  adopted.  He  says,  in  writing  of  the  Carboni- 
ferous system:  "Fossil  plants  do  not  serve  so  well  for  purposes 
of  geological  classification  as  animal  fossils;"^  and  again, 
"  As  the  conditions  for  the  preservation  of  organic  remains 
exist  more  favourably  under  the  sea  than  on  land,  relics  of 
marine  must  be  far  more  abundantly  conserved  than  those  of 
terrestrial  organisms.     This  is  true  to-day,  and  has  doubtless 

1  Text-Book  of  Geology,  2ad  ed.,  p.  732. 
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been  true  in  all  past  geological  time.  Hence,  for  the  purposes 
of  the  geologist,  fossil  remains  of  marine  forms  of  life  far 
surpass  all  others  in  value.  Among  them  there  will  neces- 
sarily be  gradations  in  importance,  regulated  chiefly  by  their 
possession  of  hard  parts,  readily  susceptible  of  preservation 
among  marine  deposits." 

.  .  .  "  Of  all  the  marine  tribe^  which  live  within  the 
juxta-terrestrial  belt  of  sedimentation,  unquestionably  the 
Mollusca  stand  in  the  front  rank  as  regards  their  aptitude  for 
becoming  fossils.  In  the  first  place,  they  almost  all  possess 
a  hard,  durable'  shell,  composed  chiefly  of  mineral  matter, 
capable  of  resisting  considerable  abrasion,  and  readily  passing 
into  a  mineralised  condition.  In  the  next  place,  they  are 
extremely  abundant  both  as  to  individuals  and  genera.  They 
occur  on  the  shore  up  to  high-water  mark,  and  range  thence 
down  into  the  abysses.  Moreover,  they  appear  to  have 
possessed  these  qualifications  from  early  geological  times. 
In  the  marine  Mollusca,  therefor^,  we  have  a  common  ground 
of  comparison  between  the  stratified  formations  of  different 
periods.  They  have  been  styled  the  alphabet  of  palaeonto- 
logical  inquiry.  It  will  be  seen  as  we  proceed,  how  much^ 
in  the  interpretation  of  geological  history,  depends  upon  the 
testimony  of  sea-shells. 

"  Turning  next  to  the  organisms  of  the  land,  we  perceive 
that  the  abundant  terrestrial  flora  has  a  comparatively  small 
chance  of  being  well  represented  in  a  fossil  state;  that  indeed, 
as  a  rule,  only  that  portion  of  it  which  the  leaves,  twigs, 
flowers,  fruits,  or  trunks  are  blown  into  lakes,  or  swept  down 
by  rivers,  is  likely  to  be  partially  preserved.  Terrestrial 
plants,  therefore,  occur  in  comparative  rarity  among  stratified 
rocks,  and  furnish  in  consequence  only  limited  means  of 
comparison  between  the  formations  of  different  ages  and 
countries." 

.  .  .  "  Another  character  determines  the  relative  im- 
portance of  fossils  as  geological  monuments.  All  organisms 
have  not  the  same  inherent  capacity  of  persistence.  The 
longevity  of  an  organic  type  has,  on  the  whole,  been  in 
inverse  proportion  to  its  perfection.  The  more  complex  its 
structure,  the  more  susceptible  has  it  been  of  change,  and 
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consequently  the  less  Mktly  to  be  able  to  withstand  tha  < 
inflaences  of  changing  dimate  and  other  jAysical  conditions, 
A  living  species  of  7oramini£ar  or  Brachiopod,  eudowed  with 
eomparatire  indiffennoe  to  ita  enriionment,  may  spread  over 
a  vast  area  of  the  sea-floor;  and  the  same  want  of  sensibility  ( 
enablea  it  to  endoie  through  the  changing  lAyeical  eonditioaa  J 
of  saecessive  geological  periods.    It  may  thus  possess  a  great  < 
range  both  in  space  and  time.    But  a  highly  specialised 
mammal  is  nsoally  confined  bat  to  a  limited  extent  of 
country,  and  to  a  narrow  chronological  range."  ^  ' 

This  extract  folly  illoatxat^  the  views  generally  held  hf 
palsoDtologistB,  and  the  reasons  why  they  hold  them.  BiA 
the  very  reasons  on  which  they  place  so  mnch  impoitaOoa 
on  the  HoUnsca  for  the  identification  df  strata  are  thbea- 
which  to  me  seem  to  make  tiiem  most  onsnitaUe  for  sndK 
purposes. 

•  The  opinions  I  hold  on  this  sntgect  may  not  be  gesennj- 
applicable  to  all  the  formations,  nor  do  I  daim  that  they  are, 
bnt  they  certainly  apply  to  the  Garboniferons  formation,  and 
it  ia  only  in  connection  with  Carboniferoaa  rocks  that  I  Cait 
personally  speak. 

One  concrete  example  may  illustrate  why,  in  Carboniferous 
rocks,  the  Mollusca  are  not  ao  suitable  as  plants  for  deter- 
mining horizons. 

When  sinking  the  shaft  of  the  Hamstead  Colliery,  Great 
Barr,  near  Birmingham,  450  feet  of  red  and  purple  shales, 
marls,  and  sandstones  were  passed  through  before  meeting 
with  the  Middle  Coal- Measures.  These  upper  rocks  had  been 
mapped  by  the  Geological  Survey  as  Permian ;  but,  from  the 
evidence  derived  from  the  plants,  which  were  carefully 
collected  by  Messrs  F.  G.  Meacham,  M,E.,  and  H.  Insley, 
who  were  in  chaise  of  the  work,  it  was  shown  that  these 
shales  belonged  to  the  Upper  Coal- Measures.^ 

The  Mollusca  met  with  were  also  preserved,  though  un- 
fortunately some  of  the  specimens  collected  were  destroyed 
through  an  accident.  From  those  preserved,  Dr  John  Young 
identified  the  following : — 

'  Text-Book  of  Geology,  3nd  ed.,  p.  601. 

'  See  Tians.  Koy.  Soc.  Edin.,  vol.  xxx7.,  p.  317,  1888, 
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Productus  semireitculafuSf  Martin. 

„  8€abrievlu8f  Martin. 

Edmondia  nidis^  M'Coy. 
Schizodus  sp.,  allied  to  S.  carbonarius,  Portl. 
Modiola  lingualiSy  Phill. 
Anthracoda  Urei,  Fiem. 
Leda  attenuata,  Flem. 
Goniotitea  sp.,  allied  to  G,  excavatus,  Phill. 

An  Euomphalus  was  also  got^  but  was  unfortunately 
destroyed  before  I  saw  the  collection. 

Leaving  out  of  consideration  those  individuals  which  are 
only  generically  identified,  two  of  the  species,  Modiola 
lingualis  and  Leda  attenuata,  have  been  recorded  from  the 
upper  beds  of  the  Calciferous  Sandstone  Series ;  P.  semireti- 
culat%bSy  P,  scabriculus,  and  Edmondia  rudis  are  frequent  in 
the  Carboniferous  Limestone  Series  of  Scotland ;  while 
Anthracosia  Urei  is  generally  restricted  to  the  Lower  Coal- 
Measures.  Anyone  judging  of  the  age  of  these  rocks  from 
the  MoUuscan  remains,  would,  without  doubt,  class  them  as 
Lower  Carboniferous,  whereas  they  are  certainly  of  Upper 
Coal-Measure  age. 

This  case  is  not  an  isolated  one,  and  Dr  John  Young  has 
referred  to  such  occurrences  in  his  paper  entitled  "  Notes  on 
the  Occurrence  and  Range  of  Lingula  in  the  Carboniferous 
Series  of  the  West  of  Scotland."  ^  Speaking  of  the  apparent 
extinction  and  reappearance  of  an  organism  in  a  higher 
horizon,  the  paper  concludes  with  the  following  remarks : — 
"  Of  such  changes  we  have  evidence  in  several  of  our  coal 
seams,  formed  of  the  remains  of  a  terrestrial  vegetation 
accumulated  in  swamps  at  or  near  the  sea-level,  and  now 
found  to  be  overlaid  by  a  great  thickness  of  fossiliferous 
marine  strata.  But  wherever  we  find  a  sudden  extinction  of 
the  organic  life  in  any  stratum,,  we  are  not  to  suppose  that 
such  extinction  was  universal.  In  most  cases  it  must  have 
been  comparatively  local,  for  a  total  extinction  would  imply 
a  new  creation  of  the  same  forms  in  every  succeeding  age  of 
strata  in  which  they  are  met.  The  most  probable  supposi- 
tion is,  that  during  all  the  long  geological  ages  in  which  our 

^  Trans.  Geol.  Soc.  Glasgow,  vol.  ii.,  p.  144. 
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fossiliferous  strata  were  being  depositecl,  or  from  the  first 
appearance  of  life  oti  our  globe,  there  never  has  been  at  any 
one  time  a  total  extinction  of  the  flora  or   fauna  from  the 
remote  period  till  the  present  time ;  and  when  we  find  in  our 
Coal- Measures  the  constant  reappearance   of  certain  well—  i 
known  species,  after  each  local   extinction   in   higher   aiiii'4 
higher  stages  of  strata  in  the  same  locality,  we  are  naturally  | 
led  to  conclude  that,  while  they  became  extinct  over  these   ' 
tracts,  they  must  have  continued  flourishing  in  other  parts 
of  our  Carboniferous  sea,  and  that  they  spread  from  theaa 
spots  into  their  old  localities  wherever  the  condition  of  the 
sea-bottom     again'    became     favourable     to    their    growth  | 
and  development," 

In  a  letter  from  the  same  writer,  dated  26th  October  1887,  ] 
Dr  Young  further  says:   "There  can  be  no   doubt  of  the  i 
repeated  occurrence  in  higher  and  higher  horizons  of  many  of  I 
the  marine  and  fresh-water  forms  of  life  found  in  our  Scottish   ( 
Coal- Measures,     Since  this  paper"  (that  quoted  above)  "  was  ■ 
printed,   I   have   been   able   to   trace   other   forms    besideS-J 
Lingula,  that  range  from  the  very  lowest  fossiliferous  marine  ' 
beds  up  into  that  of  the  Permian  formation.     It  is,  there- 
fore, quite  unsafe  to  take  any  one  organism  as  characteristic 
of  any  special  horizon,  for  closer  investigation  of  the  strata  in 
any  country  is  constantly  proving  their  recurrence  or  occur- 
rence in  higher  or  lower  beds." 

It  is  seen,  therefore,  that  not  only  genera,  but  even 
species,  of  Mollusca,  have  persisted  through  a  vast  period 
of  time  in  Carboniferous  rocks,  and,  in  some  cases,  through- 
out the  whole  of  this  great  period,  extending  from  the 
Calciferons  Sandstone  Series  to  the  Upper  Coal-Measures. 
We  can"  eaaUy  understand  how  this  has  been  brought  about, 
for  marine,  or  fresh-water  animals,  endowed  with  the  power 
of  locomotion,  would  migrate  to  more  favourable  localities, 
whenever  the  conditions  of  the  area  in  which  they  lived 
became  unfavourable  for  their  life  and  development.  As  a 
rule,  we  may  conclude  that  these  changes  unfavourable  for 
their  growth  and  development  came  on  gradually,  such  as 
the  sinking  or  elevation  of  the  sea-bottom,  or  alterations  in 
the  nature  and  amount  of  sedimentation.     There  may,  and 
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apparently  have  been,  sudden  extinctions  of  marine  life  in 
certain  areas,  as  in  the  Upper  Old  Eed  Sandstone  at  Dura 
Den,  where  the  fish  have  been  overwhelmed  and  killed  in 
shoals,  but  such  cases  would,  probably,  be  rare,  and  I  think  we 
are  warranted  in  concluding  that  marine  organisms  were  able, 
in  the  great  majority  of  cases,  where  the  physical  conditions 
necessary  for  their  growth  altered,  to  preserve  themselves  by 
migration.  The  proof  of  this  is  seen  in  the  repeated  recur- 
rence of  the  same  organism  in  higher  and  higher  horizons — 
and  it  is  this  very  capability  of  migration  and  self-preserva- 
tion of  the  species  through  vast  periods  of  time,  which  make 
the  MoUusca,  and  marine  organisms  generally,  so  much  more 
unsuitable  than  plants  for  determining  horizons  in  the  Carboni- 
ferous  formation. 

If  we  examine  the  conditions  under  which  land  plants 
grow,  we  see  how  unfavourable  their  conditions  are,  when 
compared  with  those  of  marine  animals,  for  the  preservation 
of  their  existence  when  any  physical  change  took  place  which 
was  unsuited  to  the  conditions  is>ecessary  for  their  life.  Plants 
being  fixed  to  the  ground  on  which  they  live,  subsidence^ 
to  even  a  slight  extent,  would  be  sufficient  to  cause  their 
destruction  and  subsequent  envelopment  in  mud  and  silt,  a& 
it  is  highly  probable  that  they  grew  mostly  on  flat  marshy 
tracts  little  elevated  above  the  sea-level. 

Even  elevation  of  the  land  would,  probably,  be  little  less 
fatal  to  their  existence,  by  bringing  about  a  drier  situation 
with  a  probable  less  humid  atmosphere.  Of  course  it  is  quite 
unlikely  that  a  complete  extinction  took  place  over  large 
areas,  but  notwithstanding  we  fully  admit  this,  there  still 
remains  the  cardinal  fact  that  plants  are  provided,  only,  to  a 
limited  extent,  with  the  means  of  preventing  the  evil  con- 
sequences of  a  change  of  physical  conditions,  when  compared 
with  the  advantages  for  preservation  of  their  life  possessed 
by  organisms  endowed  with  the  power  of  locomotion.  Some 
species  of  fossil  plants  persisted  much  longer  than  others, 
but  even  in  the  case  of  those  which  persisted  longest,  their 
range  in  time  is  not  nearly  so  great  as  that  of  their  con- 
temporary Molluscs. 

If  we  divide  the  Carboniferous  formation  into  Upper  and 
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Lower  Carboniferous,  and  these  into  their  tniuor  divisions  as 
shown  in  the  following  table, — 

/  Upper  Coal-Measures. 

Upper  3  Middle  Coal-Meaaurea. 

Carboniferous,  "j  Lower  Coal-Measures. 

V  Millstone  Grit  Series. 

,  Carboniferous  LimestoneSeriesof  Scotland 
Lower         j  (  =  Yoredale  Kocks  of  England). 
Carboniferous.  1  Calciferous  Sandstone  Series  of  Scotland 

V  ( =  Mountain  Limestone  of  England), — 

we  find  that  though  certain  species  of  shells  extend  from  the 
Calciferous  Sandstone  Series  into  the  Upper  Coal-Measures, 
I  do  not  know  a  single  species  of  plant  found  in  the  Lower 
Carboniferous  that  occurs  in  the  Upper  Carboniferous. 
So  far  as  I  have  been  able  to  ascertain,  there  is  not  in 
Britain  one  species  common  to  both  of  these  great  divisions. 
Between  the  top  of  the  Carboniferous  Limestone  Series  and 
the  base  of  the  Millstone  Grit,  an  enormous  period  of  time 
is  unrepresented  by  any  rock  in  Britain — a  period  so  great, 
that  during  its  existence  a  complete  change'  took  place  in 
the  flora.^ 

But  irrespective  of  this  great  break  in  the  deposition  of 
Carbonif«roHS  rocks  in  Britain,  many  of  the  Calciferous 
Sandstone  species  do  not  pass  into  the  Carboniferous  Lime- 
stoae  Series, though  they  have  some  apeciea  in  common;  still 
the  floras  of  the  two  periods  are  very  different  as  a  whole. 

'  Of  ooorw  Stigmaria  occurs  both  aboTe  and  below  the  Millstone  Grit,  bat 
Stigmaria  wu  the  root  of  Lepidodenditm  and  Sigillaria,  and  probablj'  of 
LtpidophUnoa  and  BathmdeTidron.  All  theso  gonera  oscai  in  both  the  Upper 
and  Lower  Carboniferous  rocks,  but  in  each  division  are  represented  by 
diOereut  species.  AH  that  can  be  said  of  Stigmaria  is  that  it  U  the  root  of  one 
or  other  of  the  plants  of  these  genera.  In  no  case,  so  far  as  I  know,  can  we  refer 
Miy  given  StignarUt  to  any  given  L^tdodendran,  etc.  All  we  can  say  is  that 
the  Stinmarit  found  in  Upper  Csrbaniferoiia  rocks  are  the  roots  of  Upper  CsT' 
boniferoos  species,  and  thes?  foand  in  Lower  Carboniferous  rocks  are  the  roots 
of  Lower  Oarboniferoiu  species.  The  same  remarks  may  be  made  of  Lepida- 
ttrobus  variabiHa,  L.  and  H.,  which  is  an  "segregate  species,"  and  of  some  of 
the  Lepidophylli — even  the  named  species  of  which  evidently  contain  the  leaTes 
OT  bracts  of  more  than  one  plant. 


Vice-Presidenfs  Address,  191 

Again,  we  find  very  few  of  the  Lower  Coal-Measure  plants 
passing  up  into  the  Upper  Coal-Measures,  and  even  the 
few  that  do  so  pass  up  are  among  the  rarest  of  Upper  Coal- 
Measure  species,  whereas  they  are  the  commonest  species 
in  the  Lower  Coal-Measures :  even  from  the  Middle  Coal- 
Measures  very  few  pass  into  the  Upper  Coal-Measures.  The 
Middle  and  Lower  Coal-Measures  have  a  much  greater 
similarity  in  their  flora,  but  here,  too,  we  find  each  series 
characterised  by  its  fossil  plants. 

But  before  passing  from  the  more  general  questions  which 
affect  the  whole  subject  of  the  value  of  pateontological 
evidence  in  determining  the  age  of  rocks,  the  very  important 
question  as  to  the  practical  application  of  the  principle 
demands  some  attention,  for  on  the  use  we  make  of  our  tools 
depends  the  value  of  the  work  done. 

Some  palaeontologists  have  accepted  the  occurrence  of  a 
single  species  or  even  specimen  as  sufficient  evidence  for  the 
determination  of  a  horizon.  This  is  an  abuse  of  palaeontology 
— and  such  treatment  of  fossils  has  brought  the  science  into 
disrepute,  if  not  contempt,  in  some  quarters;  but  for  this 
palaeontologists,  and  not  palaeontology,  are  to  blame. 

From  the  occurrence  of  Alethopteris  (Fecopteris)  Serlii, 
Brongt  sp.,  in  the  Forest  of  Wyre,  Worcestershire,  the  late 
Dr  Stur  correlated  these  beds  with  the  Upper  Coal-Measures.^ 
Now,  though  Alethopteris  Serlii  is  a  characteristic  Upper  Coal- 
Measure  plant,  and  is  extremely  abundant  in  that  horizon, 
it  also  occurs,  though  very  rarely,  in  the  Middle  Coal- 
Measures.  If  instead  of  fixing  upon  a  single  species  as  the 
test  of  age,  the  other  fossils  found  associated  with  Alethopteris 
Serlii  in  the  Forest  of  Wyre  had  been  taken  into  account,  it 
would  have  been  evident  that  the  Coal-Measures  of  the  Forest 
of  Wyre  were  of  Middle  Coal-Measure  age. 

In  fossil  botany,  it  is  utterly  unsafe  to  fix  upon  one  species 
for  determining  horizons,  and  altogether  to  ignore  the  other 
plants  with  which  it  is  associated.  It  must  always  be  borne 
in  mind  that  the  presence  of  certain  species  is  not  always 
of  itself  sufficient  data  for  the  determination  or  correlation  of 
horizons,  for  equally  important  is  the  absence  of  others. 

1  Verhandl.  d,  k.  k.  geol.  Reichs.,  1884,  No.  7,  pp.  136-141. 
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There  are  certain  cases,  I  admit,  where  the  occurrence  of  a 
BiDgle  species  goes  far  to  prove  the  age  of  the  rocks  from 
which  it  was  derived.  Experience  haa  taught  us  that  a 
greater  palceontological  value  for  determioiog  horizons  helongs 
to  certain  genera  and  species  than  to  others,  and  there  are 
many  cases  where  certain  plants  and  animals  have  never 
been  found  but  on  one  particular  horizon  ;  still,  great  care  13- 
neeessary  in  dealing  with  such  negative  data,  for  there  is 
always  the  possibility  of  such  organisms  bein^  found  in  other 
horizon& 

If,  on  the  other  hand,  we  deal  witli  a  collection  of  fossils, 
containing  a  greater  or  less  number  of  species,  the  risk  of 
giving  undue  importance  to  any  given  species  is  done  away 
with,  and  here  another  very  important  feictor  enters  in — the 
relative  proportion  of  the  species. 

The  value  of  this  relative  proportion  of  the  species  is  well 
illustrated  when  dealing  with  the  correlation  of  the  various 
divisions  of  the  Coal-Measures,  as  developed  in  Britain. 

If  one  careftilly  examiBes  the  floras  of  the  Upper,  Middle,- 
and  Lover  Coal-Measures,  it  is  fonnd  that  of  the  few  species 
which  extend  through  all  the  divisions,  such  species  are  usually 
common  in  one,  or  even  two  of  the  divisions,  and  extremely 
rare  or  absent  in  the  other  division  or  divisions,  as  the  case 
may  be ;  hence  any  possibility  of  giving  an  undue  importance 
to  the  rare  occurrence  of  a  species,  which  may  be  common 
in  some  other  horizon,  is  entirely  eliminated  by  taking  into 
consideration  the  prevalence  of  the  other  species  with  which 
it  is  associated,  and  which  may  be  extremely  rare  or  quite 
unknown  in  the  other  divisions. 

Any  characters  derived  from  colour  orlithological  character- 
istics of  strata  are  of  little  Mse  in  the  correlation  of  horizons, 
except  in  restricted  areas.  In  many  cases  where  colour  has 
been  accepted  as  evidence  of  the  age  of  a  rock,  it  has  led  to 
error.  On  one  occasion  ProfessM  Hull  says:  "  In  connection 
with  the  colour  of  these  sandstones,  it  may  be  stated  that  it 
haa  been  found  in  the  neighbourhood  of  Rainford,  that  sand- 
stones, which  at  the  surface  assume  a  purple  colour,  are 
found  to  be  brown  or  grey  where  pierced  by  coal-shafts,  and 
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this  is  probably  one  of  the  distinguishing  characters  of  Coal- 
Measure  sandstone  as  compared  with  those  of  Permian 
age.  1 

Such  characteristics  do  not  hold  for  the  separation  of 
Permian  from  Carboniferous  rocks.  The  Upper  Coal-Measure 
red  shales,  which  partly  surround  the  South  Staffordshire  Coal 
Field,  have  all  the  colour  characteristics  of  Permian  rocks,  as 
generally  defined,  and  are  mapped  as  Permian  on  the  Geological 
Survey  Maps ;  but  their  fossil  plants  have  shown  them  to  be 
of  undoubted  Upper  Coal-Measure  age.  I  do  not  think  that 
the  colour  of  rocks  gives  any  infallible  indication  of  their 
age;  it  is  certainly  no  test  between  Corboniferous  and 
Permian  rocks.  The  red  colour  of  the  rocks  under  con- 
sideration is  adventitious,  and  may  result  from  subsequent 
staining,  derived  from  rocks  that  once  overlay  them,  though 
now  removed. 

The  following  tables  show  the  correlations  of  the  Scottish 
and  English  Carboniferous  rocks,  as  proposed  by  some  of 
the  most  recent  writers  on  the  subject. 

The  first  is  taken  from  the  Reports  of  the  Congr^s  g^o- 
logique  international,  4me  session,  London,  1888,  Appendix  B; 
"Eeports  on  Classification  and  Nomenclature;"  2nd  edition, 
Keport  of  Sub- Committee,  No.  IV. "  Carboniferous,  Devonian, 
and  Old  Red  Sandstone,"  p.  153  (1891). 

^  Mem.  Geol.  Survey  England  and  Wales — The  Geology  of  the  Country 
around  Pre&cot,  Lancashire,  pp.  10,  11.     London,  1882. 
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From  a  perusal  of  the  "  Eeport  of  the  Sub-Committee  on 
the  Carboniferous,  Devonian,  and  Old  Eed  Sandstone  Forma- 
tions," one  is  almost  led  to  think  that  its  members  were  not 
unanimous  in  their  views  on  the  correlation  of  the  various 
Carboniferous  horizons,  nor  of  the  most  suitable  terms  to 
be  adopted  for  them.  The  chief  feature  of  the  Eeport  is  its 
suggestion  of  uncertainty. 

One  of  the  conclusions  they  arrived  at  was  that  "no  hard  and 
fast  line  caft  be  drawn  between  the  Lowest  Carboniferous  rocks 
and  those  of  the  Devonian  or  Old  Eed  Sandstone  Series."  ^ 

I  presume  that  the  Devonian  or  Old  Eed  Sandstone  Series 
referred  to  here  means  only  the  Upper  Old  Eed  Sandstone. 
Upon  this  the  basement  beds  of  the  Carboniferous  formation 
lie  conformably,  but  the  palaeontology  of  the  Upper  Old  Eed 
Sandstone  in  Scotland  is  so  essentially  distinct  from  that 
of  the  Lower  Carboniferous,  that  it  does  not  seem  to  me 
possible  to  unite  the  Upper  Old  Eed  Sandstone  with  the 
Carboniferous  formation. 

The  fact  that  the  basement  beds  of  the  Carboniferous  forma- 
tion lie  conformably  on  the  Upper  Old  Eed  Sandstone,  need  not 
lead  to  the  inference  that  they  are  parts  of  the  same  formation. 

No  one  could  be  more  explicit  on  this  subject  than  Sir 
Archibald  Geikie.  He  says :  "  Geological  history,  therefore, 
if  its  records  in  the  stratified  formations  were  perfect,  ought 
to  show  a  blending  and  gradation  of  epoch  with  epoch,  so 
that  no  sharp  divisions  of  its  events  could  be  made."  ^ 

I  also  give  here,  from  the  same  source  from  which  the 
previous  table  is  taken,  the  "Generalised  Index  of  the 
Carboniferous  Eocks  of  Scotland,"  by  Mr  B.  K  Peach,  F.RS.* 

This  gives  an  excellent  geological  sketch  of  the  divisions  of 
the  Carboniferous  formation  as  developed  in  Scotland.   I  shall 

^  Loc,  cit.,  p.  B/140.  This  conclusion  of  the  committee,  mentioned  while 
treating  of  the  Carboniferous  rocks,  scarcely  agrees  with  that  stated  on  p. 
B/155  when  dealing  with  the  Old  Red  Sandstone.  ...  ''  So  far  as  England 
is  concerned,  it  seems  a  step  in  the  right  direction  to  substitute  the  name 
Carboniferous  Basement  Beds  for  that  of  Upper  Old  Red  Sandstone,  and  to 
retain  the  venerable  name  of  Old  Red  Sandstone  for  the  lower  division. 
In  Scotland,  however,  the  distinctive  character  of  the  Upper  Old  Bed  Sandstone 
is  far  too  pronounced  to  make  such  a  nomenclature  suitable"  (Compare  note 
in  Report  given  here  on  p.  197,  Note  2.) 

2  Text-Book,  2nd  edition,  p.  629.  ^  i^^  ^U.,  p.  B/160. 
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have  occadon  to  refer  to  this  table  again,  when  dealing  witii  the 
oorrelatioii  of  the  Scottish  and  English  Oarbonifeious  rocks. 

Table  11.  - 

Oeneralieed  Index  of  the  Carboniferovs  Bodes  of  Scotldnd.    By 

B.  K  Peach,  F.R.S. 

'  An  upper  group  of  red  sandstones,  sbales,  etc.,  with 
thin  coals,  probably  equivalent  to  the  Pennant 
Grit  of  England.  .Tbis  group  rests  with  a  gentie 
unconforibtty  on  tbe  beds  billow. 

Alternations  of  sandstones,  sbales^  firec^ys,  with  eoa} 
seams,  forming  the  greater  portion  of  the  coal-fiieldi 
of  Scotland.  ^' 

Similar  beds,  but  with  thick  sandstones,  and  the 
coal  seams  becoming  lenticular.  Probably  the 
Gannister  Beds  of  England.  The  "Slaty  Band 
Ironstone  "  is  used  conventionally  as  the  base  line. 
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Black  Group. 
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Millstone 
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^  Sandstones^  shales,  and  coarse  fireclays,  with  lea* 
ttcnlar  seams  of  coal.  These  pass  up  into  the 
Coal-Measures  above,  and  down  into  the  Cir* 
boniferous  Limestone  below,  tbe  divisions  being 
arbitrary  in  both  cases.  The  base  line  is  const^ 
tuted  in  the  eastern  side  of  Scotland  by  the  Oastle- 
cary  Limestone,  and  in  tbe  western  (where  the 
Ca&tlecary  is  absent)  by  the  Arden    or   Calmy 

>^     Limestone. 
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^  An  upper  group  of  sandstones  and  shales  containing 
at  least  three  limestones,  viz.,  the  Castlecary,  the 
Calmy  or  Arden,  and  the  Index  Limestone,  and 
occasionally  some  workable  coals.  The  Index 
Limestone  receives  its  name  from  its  position 
immediately  above  the  workable  coal  seams  of  the 
next  group. 

A  middle  group  of  sandstones  and  shales,  with 
several  workable  seams  of  coal  and  ironstone. 

A  lower  group  of  sandstones,  shales,  etc.,  with  three 
or  more  bands  of  limestone,  of  which  the  Hurlet 
is  the  most  important.  The  top  of  the  group  is 
taken  arbitrarily  at  the  Hosie  Limestone.  The 
base  line  is  formed  over  the  greater  part  of  Scot- 
land by  the  Hurlet  Limestone,  but  in  parts  of 
Ayrshire  and  Lanarkshire  is  drawn  at  the  Wee 
Limestone,  60  feet  below  the  Hurlet. 


^  **  Carboniferous  Limestone  Series  of  Scotland.  This  name,  however,  is 
DOW  used  in  England  for  the  Yoredale  Rocks  and  Carboniferous  Limestone 
collectively,  as  previously  stated. — A.  S." 

The  statement  referred  to  here  is  that  given  on  pages  138,  139  of  the  same 
Report,  from  which  the  following  is  extracted : — 

•*  In  the  case  then  of  such  a  formation  as  the  Carboniferous,  it  seems  to  me 
that  the  right  thing  is  for  each  district  to  have  its  own  subdivisions  and  its 
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^  f  An    upper    or    ** Cement-stone"    group,   so-called, 

because  it  is  made  up,  in  some  districts,  of  alterna- 
tions of  blue  sbaly  clays  and  argillaceous  lime- 
stones. But  in  the  Edinburgh  area  it  consists  in 
the  upper  part  of  grey  sandstones  and  shales  with 
seams  of  oil  shale  and  a  fresh-water  limestone  (the 
Burdiebouse  Limestone).  On  the  coast  of  Fife,  on 
the  other  band,  the  beds  are  chiefiy  marine,  and 
more  like  the  overlying  series.  These  changes  are 
attributed  to  the  beds  haying  been  deposited  on 
an  uneven  surface,  which  was  not  all  enveloped 
until  the  Calciferoiis  Series  was  completed. 
A  lower  or  Red  Sandstone  group.  No  particular 
band  is  used  to  divide  this  from  the  preceding. 
On  the  Borders  and  in  Berwickshire  a  platform 
of  contemporaneous  volcanic  rock  serves  for  a 
boundary.  But  in  Haddington  volcanic  activity 
occurred  at  a  later  date,  and  in  other  parts  towards 
the  close  of  the  Cement  group,  or  far  on  in  the 
Carboniferous  Limestone  Series.  The  group  con- 
sists chiefly  of  red  and  green  marU  and  sandstone, 
passing  down  into,  and  barely  distinguishable 
from,  the  tipper  Old  Red  Sandstone.  The  latter, 
however,  is  often  absent,  in  which  case  the  Red 
Sandstone  group  rests  unconformably  on  the 
Lower  Old  Rod  Sandstone  or  Silurian  Rocks. ^ 
Upper  Old  Red  Sandstone.' 


Lower  or 
Red  Sand- 
stone Group. 
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own  nomenclature,  and  that  great  cantion  should  be  exercised  in  attempting 
to  correlate  the  divisions  of  one  district  with  those  of  another." 

**The  hystem,  commonly  in  use  in  educational  books  throughout  the 
country,  of  placing  the  local  subdivisions  of  each  dit-trict  in  a  vertical 
column,  and  of  arranging  those  which  are  supposed  to  be  equivalent  along  a 
horizontal  line,  may,  in  Professor  Green's  opinion,  be  of  use  as  an  aid  to  the 
understanding,  but  if  intended  to  represent  the  way  in  which  nature  works, 
can  only  be  mischievous." 

**  The  carrying  out  of  the  system  leads  to  a  forced  and  unnatural  classi- 
fication in  all  districts,  except  in  those  which  haj)|>en  to  have  been  selected 
as  forming  an  area  of  typical  development,  and  gives  an  appearance  of 
synchronism  which  is  generally  untrue.  ' 

**  The  particular  case  referred  to  by  Professor  Green  has  been  met  by  the 
Geological  Survey  recently.  The  term  Carboniferous  Limestone  having 
proved  inapplicable,  it  was  made  more  elastic  by  adding  the  word  Series. 
Thus  the  Yoredale  Rocks  and  Carboniferous  Limestone  are  now  grouped 
together  under  the  name  of  Carboniferous  Limestone  Series.  The  name 
Bemician,  which  had  been  used  by  S.  P.  Woodward  in  1856  for  the  Lower 
Carboniferous  Rooks,  waa  independently  suggested  by  Prof.  G.  A.  Lebour  in 
1875,  for  the  Carboniferous  Limestone  Series  in  those  parts  of  the  North  of 
England,  where  the  Carboniferous  Limestone  and  the  Yoredale  Beds  blend 
in  such  a  way  as  to  form  a  link  between  the  Yorkshire  and  the  Scottish  types 
of  the  series.  The  lower  part  of  the  Lower  Carboniferous  (the  Calciferous 
Sandstone  of  Scotland  and  the  Upper  Old  Red  Sandstone  or  Carboniferous 
Basement  Beds)  are  included  by  many  authors  under  the  name  Tuedian, 
originally  proposed  in  1855  by  Mr  Tate  for  the  Calciferous  Sandstone  Series, 
and  subsequently  advocated  by  Professor  Lebour." 

^  The  Red  Sandstone  group  is  now  mapped  by  the  Geological  Survey  of 
Scotland  as  Upper  Old  Red  Sandstone. 

'  "Corresponding  to  the  Carboniferous  Basement  Beds  of  England.  The 
same  beds  arc  referred  to  by  both  names  on  the  Border. " 
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In  regard  to  the  note  referring  to  the  union  of  the  Tore- 
dale  Beds  and  the  Mountain  Limestone,  under  the  name  of 
the  "  Carboniferous  Limestone  Series,"  it  seems  to  be  a 
retrograde  movenient  in  nomenclature, 

I  presume  that  there  ia  a  general  consensus  of  opinion  that 
the  Yoredale  Beds,  or  the  upper  portion  of  them  at  least, 
are  the  equivalent  of  the  Carboniferous  Limestone  Series  of 
Scotland.  I  have  seen  no  fossil  plants  from  the  Toradale  Beds, 
and  therefore  offer  no  opinion  on  their  relationship  to  the 
Carboniferous  Limestone  Series  of  Scotland, — my  knowledge 
of  the  series  being  entirely  gained  from  written  descriptions. 
But  this  is  known,  that  the  Yoredale  Beds  overlie  the 
Mountain  Limestone  of  England,  and,  further,  it  is  also 
known,  that  the  Mountain  Limestone  of  England  is  the 
equivalent  of  the  Caleiferous  Sandstone  Series  of  Scotland ;  • 
llierefore  the  probability  is,  that  the  Yoredale  Beds  are  the 
equivalents,  in  whole  or  in  part,  of  the  Carboniferous  Lime- 
stone Series  of  Scotland.  That  being  the  case,  I  do  not 
think  they  should  be  classed  as  merely  an  upper  portion  of 
the  Mountain  Limestone  of  England.  If  the  position  of 
these  Yoredale  Beds  is  doubtful,  so  much  greater  is  the 
necessity  of  retaining  them  under  their  old  name.  Their 
very  union  vrlth  the  Monntain  Limestone  under  one  name  is 
gainst  the  Committee's  own  suggestion  as  to  the  advisability 
of  using  "  local  subdivisions."  In  any  case,  the  note  as  given 
to  Mr  Peach's  sketch  section,  would  lead  one  to  infer  that  the 
writer  of  the  note  accepted  the  position  given  to  the  Yore- 
dales  by  Mr  Peach,  but  then  said  that  the  Carboniferoua 
Limestone  Series  of  Scotland  and  the  Caleiferous  Sandstone 
Series  of  Scotland  should  unitedly  be  regarded  as  the 
equivalents  of  their  Carboniferous  Limestone  Series  (of 
England),  which  comprises  the  Yoredale  Eocks  and  the 
Mountain  Limestone. 

This  is  working  backwards.  There  is  no  doubt  that  the 
Carboniferous  Limestone  Series  and  the  Caleiferous  Sandstone 
Series  of  Scotland  form  two  well-detined  series,  and  that  the 

'  Goodchild,  Note  on  the  Carbonirerous  CoDglomerates  of  the  Eastera 
Fort  of  the  Baelu  of  the  Edea— Quart.  Jaor,  Geo).  Soc,  to),  in.,   1874, 
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Mountain  Limestone  of  England  is  the  equivalent  of  the 
Calciferous  Sandstone  Series  of  Scotland.  The  fact,  then,  that 
there  is  some  difficulty  in  referring  the  Yoredale  Beds  to 
their  equivalents  elsewhere,  or,  even,  in  drawing  a  dividing 
line  between  them  and  the  Mountain  Limestone  of  England, 
is  no  reason  why  rocks,  whose  true  position  in  Scotland  is 
known,  should  be  slumped  together  in  order  to  bring  them 
into  conformity  with  the  recently  proposed  Carboniferous 
Limestone  Series  of  England,  a  term  which  has  admittedly 
been  introduced  to  get  rid  of  a  difficulty. 

But,  whatever  be  the  position  of  the  Yoredale  Beds,  the 
Carboniferous  Limestone  Series  of  Scotland  is  a  clearly 
defined  series,  and  distinctly  separable  from  the  Calciferous 
Sandstone  Series  on  which  it  lies.  This  being  so,  it  is  very 
unfortunate,  to  say  the  least,  that  the  members  of  the 
Committee  who  drew  up  the  Report  on  the  Classification  of 
British  Carboniferous  Eocks,  should  have  adopted  the  term  of 
Carboniferous  Limestone  Series  for  certain  rocks  in  England, 
the  greater  portion  of  which  are  known  to  be  of  older  age 
than  the  rocks  to  which  this  term  has  been  previously  applied 
in  Scotland. 

If  the  proposal  of  the  Committee  be  adopted,  it  can  only 
lead  to  additional  confusion  in  the  classification  of  the  Lower 
Carboniferous  rocks  of  Britain. 

The  classification  given  by  the  Committee  in  their  Table 
of  the  Divisions  of  the  Carboniferous  System  as  drawn  up 
by  Professor  HuU,^  seems  to  be  founded  not  on  palaeonto- 
logical  evidence  but  on  the  physical  conditions  which  have 
maintained  during  the  formation  of  the  strata, — conditions 
which  are  not  indicative  of  age,  and  which  have  again  and 
again  recurred  at  different  times. 

^  See  ante,  p.  194. 
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GEOLOGICAL  NOTES  ON  THE  DIVISIONS  OF  THE 
CARBONIFEROUS  FORMATION  AS  DF.VELOPED 
IN  BRITAIN.' 

SCOTLAND. 

Ui'PER  Coal-Measijres. 

Typical  Ana  in  Britain. — Radstock  aud  Farrington  Series 
of  the  Somerset  Coal  Field, 

There  still  remains  some  doubt  as  to  the  occurrence  of  this 
division  of  the  Coal-Measures  in  Scotland.  The  late  Mr 
E.  W.  Binney,  in  a  paper  entitled  "  Further  Observations  on 
the  Carboniferous,  Permian,  and  Triassic  Strata  of  Cumber- 
land and  Dumfries,"  *  identified  certain  beds  near  Canoubie 
as  Upper  Coal-Measnres.  Fi-om  some  reddened  shalea  at 
Fenton  Linns,  about  3  miles  east  of  Canonbie,  I  have  seen  a 
few  apecimena  of  fossil  plants  which  were  collected  by 
Mr  A.  Macconochie  of  the  Geological  Survey  of  Scotland, 

Among  these  were  Neuropteris  fiexuom,  Brongt.,  and  a 
Pecopteris,  which  if  not  P.  arboi-escens,  Schl.  sp.,  is  a  species 
closely  allied  to  it,  but  unfortunately  the  preservation  of  this 
latter  specimen  was  too  imperfect  to  allow  of  a  satisfactory 
determination.  P.  arborescens  I  have  hitherto  only  seen  in 
the  Upper  Coal-Measures,  and  N.  flexuosa  in  the  Upper  Coal- 
Measures  and  in  the  Transition  Series  lying  between  the  Upper 
and  Middle  Coal-Measurea  in  the  South  Wales  Coal  Field. 

Without,  however,  expressing  any  definite  opinion  about 
the  position  of  these  Canonbie  beds,  it  is  tolerably  clear  that 
their  place  is  well  up  in  the  Coal-Measures,  and  apparently 
not  lower  than  the  Middle  Coal-Measures. 

Middle  CoaL'Mea80res, 
Typical  ^rea.— The  Dudley  Coal  Field,  South  Staffordshire. 
"  The   red   measures   overlying   the   coal-bearing   strata." 
"  Coal-Measures  d* ' "  of  the  Geological  Survey  of  Scotland. 

In  the  general  section  of  the  rocks  occurring  in  the 
Kilmarnock  district,  described  in  the  "  Explanation  "  to  the 
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Geological  Survey  Map,  Sheet  22,^  the  following  description 
is  given  of  the  Coal-Measures  in  descending  order : — 

Coal-Measures  consisting  of — 

(&)   Eed  sandstones,  marls,  fireclays,  and  shales,  etc., 
with  Carboniferous  plants.      It  contains  no  coal 
seams. 
(a)   A  group  of    white    and    grey   sandstones,  dark 
shales,  fireclays,  ironstones,  and  coals. 

The  upper  group  of  red  sandstones  (6)  is  conjectured  to 
lie  unconformably  on  the  lower  group  (a).^ 

In  some  other  districts,  as  in  the  Lanarkshire  Coal  Field, 
thin  coal  seams  occur  occasionally  in  the  upper  group  of  red 
sandstones,  but  they  are  of  no  economic  value.^ 

These  red  beds  are  also  seen  overlying  the  coal-bearing 
series  in  Stirlingshire,*  Fife,  and  the  Dalkeith  Coal  Field, 
Midlothian.^ 

A  most  interesting  section  of  these  red  measures— the  d^' 
of  the  Geological  Survey — has  been  described  by  Messrs 
Binney  and  Kirkby.^ 

It  is  seen  on  the  coast  of  Fife  between  the  river  Leven  and 
East  Wemyss,  and  consists  of  red  and  purplish  sandstones, 
shales  and  marls,  blotched  with  yellow  and  green,  varying  in 
tone,  but  assuming  a  more  or  less  pronounced  red  colour, 
with  thin  beds  of  impure  coal,  a  thin  bed  of  argillaceous 
limestone,  and  a  bed  of  Entomostracan  haematite.  This 
series,  as  developed  here,  according  to  Messrs  Binney  and 
Kirkby's  observations,  lies  conformably  on  the  Lower  Coal- 
Measures,  and  has  a  thickness  of  947  feet. 

One  of  the  chief  interests  of  this  section  is  found  in  the 
fossil  plants  which  have  been  collected  from  several  of  the  beds. 
These  red  beds  are  generally  very  barren,   and   excepting 

^  Mem.   Geol.  Survey  of  Scotland — Explanation  of  Sheet  22.    Ayrshire 
(north  part),  with  parts  of  Renfrewshire  and  Lanarkshire.    Edin.,  1872,  p.  9. 

^  Loc.  cit.f  p.  22,  paragraph  42. 

^  Mem.  Geol.  Survey  of  Scotland — Explanation  to  Sheet  23.     Lanarkshire, 
Central  Districts,  1878,  p.  35,  paragraph  69. 

*  Mem.  Geol.  Survey  of  Scotland— Explanation  of  Sheet  31  (1879),  p.  42, 
paraj^raph  75. 

**  Mem.    Geol.   Survey  of  Scotland — Geology  of   the  Neighbourhood  of 
Edinburgh,  1861,  p.  110. 

^  Quart.  Jour.  GeoL  Soc,  vol.  xzxviii.  (1882),  p.  245, 
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the  specimens  collected  by  Messrs  Binney  and  Kirkby, 
I  have  not  seen  any  fossil  plants  from  them.  These  fossils 
were  kindly  submitted  to  me  by  Mr  Kirkby,  and  from  their 
examination  I  have  been  able  to  correlate  these  red  shales 
(the  d^'  of  the  Geological  Survey)  with  the  Middle  Coal- 
Measures  of  England.^ 

Mr  Kirkby  has  kindly  provided  me  with  the  accompanying 
section  of  the  Fife  Coal-Measures,  on  which  are  marked  the 
beds  in  these  red  measures  from  which  the  fossil  plants  have 
chiefly  been  collected.  The  numbers  given  at  the  side  of  the 
section  correspond  to  those  given  in  the  detailed  section 
which  accompanies  the  paper  in  the  Quarterly  Journal  of 
the  Geological  Society. 

The  following  are  the  plants  collected : — 

Bed  16 : 

Alethopteris  aquilina,  Schl.  sp. 
Bed  21 : 

Rhahdocarpus  sulcatus,  Presl.  sp. 
Bed  24 : 

Neuro'pteris  rarinervis^  B anbury. 
Bed  28 : 

Calamites  ramosuSf  Artis. 
„        Suckowii,  Brongt. 

Calamocladus  equisetifoi^mis,  Schl.  sp. 

Sphenophyllum  emarginatum  (?),  Brongt. 

Note, — Two  small  and  fragmentary  specimens, 
but  probably  belonging  to  this  species. 

Pecopteris  Miltoni  (?),  Artis. 

Note. — Specimens    fragmentary,    but   I   have 
little  doubt  as  to  their  identity  with  this  plant. 

Alethojyteris  aquilina,  Schl.  sp. 
Note. — Very  plentiful. 

Mariopteris  muricata,  Schl.  sp. 
Neuropteris  Scheuchzeri,  Hoffm. 
„  rarinervis,  Bunbury. 

1  I  did  not  see  these  fossils  till  after  the  publication  of  Messrs  Binney  and 
Kirkby's  paper — the  perusal  of  which  was  the  first  notice  I  had  of  their 
discovery.  From  the  examination  of  the  original  specimens,  I  found  that  in 
several  cases  they  had  been  misnamed,  and  it  was  only  after  correcting  these 
errors  of  identification  that  the  true  position  of  these  red  beds  was  discovered. 
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L^ndodendron  ophAwrue^  Brongt.  \ 

Lepidostrolms  varidbilie^  L.  and  H. 

SigtUofia  camptoUBnia,  Wood  ap.  {^S.  manasHgma^ 

Lesqx.). 
Cardaiies  sp. 
TrigonocarptMPcMrkinsoni,  Brongb.,  forma  olivaiformUf 

.L  and  H. 

"  AlgcB  or  rootletSy**  Binnejand  Kirkbj,  he.  eit,,  pL  vi. 

ifote. — These  may  possiblj  be  the  (iivided 
fruiting  branohletB  of  a  Caljmniatothecoai  fei^ 
They  are  not  Algse  or  irootlets. 

Bed  33: 

Newopterie  rarinervis,  Bunbnrj. 

Bed  47: 

Catamites  sp. 

Nei/vropteris  Schefuchzeri^  Hoffin. 

y,  rari/nervis^  Bnnbnty. 

Lepidodefndrony  ef  rimosum^  Stembg. 
Lepidophyllum  taneeotatium^  L.  and  EL 
Trigonoca/rpv^  Parkinsoni,  Brongb.,  forma  otivceformiSf 
L.  and  H, 

The  distinctly  Middle  Coal-Measure  fades  of  these  plants 
will  be  fully  seen  when  compared  ;with  the  plants  from  the 
same  Measures  of  the  English  Coal  Fields,  where  this  division 
is  much  more  developed. 

In  Mr  Peach's  Generalised  Index  (given  ante,  p.  196),  he 
suggests  that  these  red  sandstones  and  shales  are  the  probable 
equivalents  of  the  Pennant  Grit  of  England.  This,  however, 
cannot  be  their  position,  for  the  Upper  Pennant  of  the  South 
Wales  Coal  Field  is  of  Upper  Coal-Measure  age,  and  the 
Lower  Pennant  of  the  same  area  forms  a  Transition  Series, 
overlying  the  Middle  Coal-Measures ;  and  though  the  actual 
age  of  the  Pennant  Eocks  of  Somerset  cannot  be  accurately 
determined,  they  overlie  the  Transition  Series  of  Somerset, 
and  are  therefore  considerably  above  the  Middle  Coal- 
Measures. 


Lower  Coal-Measures. 

"  Lower  or  Black  Group  "  of  Mr  Peach's  Section. 
Measures  d^ "  of  the  Geological  Survey  of  Scotland. 


n 
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This  division  contains  all  the  workable  coals  of  Coal- 
Measure  age  that  occur  in  Scotland.^ 

Many  writers  on  Scottish  geology  refer  to  this  series  as  the 
Upper  Coal-Measures  in  distinction  to  the  coals  worked  in 
the  Carboniferous  Limestone  Series,  which  they  call  the 
Lower  Coal-Measures,  Lower  Series,  or  Lower  Coals.  But 
the  so-caUed  Lower  Coal-Measures  or  Series  are  not  Coal- 
Measures  at  all,  and  the  loose  application  of  the  term  "  Coal- 
Measures"  or  "Coal  Series"  to  all  strata  containing  workable 
coal  seams,  has  done  much  to  create  misconception  as  to  the 
true  position  of  the  fossils  derived  from  the  coals  of  the 
Carboniferous  Limestone  Series  or  "  Edge  Coal  *'  Series.^ 

Millstone  Grit  Series. 

Although  many  geologists  consider  that  there  is  no  very 
definite  stratigraphical  line  of  separation  between  the  Mill- 
stone Grit  and  the  underlying  Carboniferous  Limestone 
Series,  an  enormous  interval  of  time  must  have  elapsed 
between  the  formation  of  these  two  series — an  interval, 
the  existence  of  which  is  proved  by  a  complete  change  in 
the  flora  of  the  Millstone  Grit  from  that  occurring  in  the 
underlying  Carboniferous  Limestone  Series. 

It  is  well  known  that  any  change  in  the  form  of  life  has 
been  a  gradual  and  slow  process,  and  that  no  sudden  breaks 
occur  in  the  chain  of  organic  existence,  and  that  any  change 
undergone  by  the  flora  and  fauna  of  bygone  ages  represents  a 
longer  or  shorter  period  of  time — a  period  the  duration  of 
which  is  measured  by  the  changes  produced;  and  its  presence 
is  as  clearly  proved  by  these  changes  as  if  it  had  been  repre- 
sented by  the  formation  of  beds  of  solid  rock.^ 

^  Leaving  out  of  account  the  Canonbie  Coal  Fit>ld,  about  whose  geological 
position  there  remains  some  doubt. 

*  Such  terms  as  the  following  are  frequently  met  with  in  writings  on  Scottish 
geology: — **  Lower  Coals  and  Ironstones,"  "Upper  Coals  and  Ironstones," 
**  Upper  or  True  Coal-Measures,"  *'  Scottish  Upper  Coal-Measures."  To  one 
unfamiliar  with  the  geology  of  Scottish  Carboniferous  rocks,  &uch  terms  are 
very  confusing. 

'  It  is  known  that  precisely  the  same  lithological  type  of  rocks  is  found 
in  the  upper  part  of  the  Yoredale  Rocks  as  occurs  in  the  Millstone  Grit  itself. 
We  may  infer  from  this  that  similar  conditions  prevailed  both  before  and 
after  this  paleeontological  break. 
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In  the  MMlstone  Orit  we  find  that  a  complete  change  in 
the  flora  has  taken  place,  ISiere  is  an  entke  ab&iiBnce-^-as 
far  as  mj  knowledge  goes-^-of  a  single  species  of  plant  which 
occurs  in  the  underlying  Carfooniferous  limestone  or  Cal- 
ciferoUB  Sandstone  Series.  !nie  MOlstone  G>xit  jttShers  in  an 
entirely  new  group  of  plants— ^plants  in  mai^y  cases  of  a 
different /ac«e9  from  those  which  pi^ceded  them,  but  which, 
though  rare  in  their  occurrence,  are  identical  in  all  respects 
with  those  of  the  overlying  Lower  Coal*Meas\]ires. 

The  Millstone  Orit,  by  which  term  I  understand  rooks  so 
named  by  the  Geological  Survey^  in  Lanarkshire,  Stirling*^ 
shire,  etc.^  would  appear  to  be  less  developed  in  Scotland  i 
than  in  England,  where  in  I^ncashire,  according  to  Professor 
Hull,  it  attains  a  thickness  of  5500  feet 

In  Scotland  it  contains  many  valuable  beds  of  fireclay, 
which,  in  the  neighbourhood  of  Garnldrk,  Gartcosh,  etc.,  are, 
largely  worked.^ 

Carboniferous  Lbcestoke  Seribs. 

The  Carboniferous  Limestone  Series  is  divisible  into  three 
groups,  which  are  well  seen  in  Stirlingshire  and  Linlithgow- 
shire. 

(a)  A  group  of  three  or  more  limestones,  with  coals  and 

thick  beds  of  sandstone,  etc. 
(6)  A  group  of  sandstones,  shales,  etc.,  with  beds  of  coal 

and  ironstone, 
(c)  A  group  of  sandstones,   shales,  etc.,   with   several 
thick  seams  of  limestone,  and  some  coals  and 
ironstones.^ 
This  threefold  division  is  characteristic  of  the  series  in 
Scotland. 

Groups   {a)   and   (c)   are   of  a   more   marine   type   than 
group  (6). 

Fossil  plants  are  much  less  plentiful  in  this  series  than  in 

^  Palseontologically  the  Lower  Coal-Measures  and  the  Millstone  Grit  form 
one  series. 

2  Mem.  Geol.  Survey  of  Scotland — Explanation  of  Sheet  31.  Stirling 
(southern  part),  Lanarkshire  (northern  part),  Linlithgov^r  (western  borders). 
Edin.,  1879,  p.  11. 
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the  Coal-Measures.    Even  in  the  shales  associated  with  the 
coal  seams,  good  specimens  of  fossil  plants  are  very  rare. 

Calcifeeous  Sandstone  Seeies.^ 

The  term  "  Calciferous  Sandstone  "  was  first  proposed  by 
the  late  Mr  Charles  Maclaren  in  1839  for  this  series,*  on 
account  of  the  impure  limestones  and  calcareous  sandstones 
which  occur  in  it. 

The  Calciferous  Sandstones,  or  "Cement  Stone"  Series, 
contain  many  valuable  beds  of  bituminous  shale,  which  are 
largely  used  in  oil-making ;  it  also  contains  estuarine  lime- 
stone, the  most  important  and  best-known  bed  of  which  is 
the  Burdiehouse  Limestone.  There  are  also  some  coal 
seams,  usually  very  thin,  but  one  of  them,  the  Houston 
Seam,  attains  a  thickness  of  6  feet. 

What  was  at  one  time  regarded  as  a  Lower  or  Eed  Sand- 
stone group  of  this  series,  is  now  proved  to  be  a  portion  of 
the  Upper  Old  Eed  Sandstone  as  already  mentioned. 

The  fossils  got  from  the  oil  shale,  which  is  a  very  fine- 
grained bituminous  black  rock,  are  usually  in  an  excellent 
state  of  preservation.  I  have  never  seen  any  fossils  surpass  in 
beauty  of  preservation  some  which  I  possess  from  these  beds. 
Owing  to  the  shales  being  now  broken  up  for  the  retorts  by 
machinery,  specimens  from  the  oil  shales  are  much  more 
difficult  to  obtain.  Formerly,  when  the  shale  was  prepared 
for  the  retorts  by  manual  labour,  any  good  specimens  met 
with  were  generally  laid  aside  by  the  men  engaged  in 
splitting  it  up,  and  could  easily  be  obtained  from  them. 

^  I  may  here  again  repeat  that  the  volcanic  rocks  occurring  among  the 
Carbonirerous  rocks  of  Scotland  are  entirely  omitted  from  these  descriptions, 
as  they  do  not  affect  the  point  in  view. 

2  A  Sketch  of  the  Geology  of  Fife  and  the  Lothians,  Edin.,  1839,  p.  70. 
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ENGLAND. 

Aa  the  three  divisions  of  the  Coai-Moasures — the  Upper, 
the  Middle,  and  the  Lower — seldom  occur  equaEy  well 
developed  in  any  one  coal  field,  I  have  selected  for  a  short 
description  of  each,  those  coal  fields  where  the  general 
characteristics  of  the  different  diviaioua  are  well  developed. 

We  shall  also  find  that  between  these  three  well-marked 
divisions,  a  Transition  Series  occurs  in  one  case,  which  forma 
passage  beds  from  the  Upper  to  the  Middle  Coal -Measures. 
The  Upper,  Middle^  and  Lower  Coal-Meaaurea,  as  well  as  the 
Transition  Series,  are,  however,  very  distinctly  defined  by 
their  fossil  plants. 

UlTEK    COAL-MEASURES. 

Typical  Area. — The  Eadatock  and  Farringtou  Series 

of  the  Bristol  and  Somerset  Coal  Field. 
This  field  occupies  a  basin-shaped  hollow,  and  its  extreme 
length  from  north  to  south  is  26  miles,  and  from  east  to  west, 
if  the  outlying  Nailsea  basin  be  included,  24  miles.  If  the 
Nailsea  basin  he  exchided  (and  it  i.s  omitted  from  the  follow- 
ing notes),  its  width,  from  Bath  in  the  east  to  Bristol  in  the 
west,  is  reduced  to  12  miles. 

The  Somerset  Coal  Field  is  mostly  overlaid  by  Secondary 
rocks. 

The  succession  of  Palaeozoic  rocks  from  above  downwards  is: 
Secondary  Kocks. 
Palaezoic  Eocks : 


Carboniferous 


Coal-Measures. 


Radstock  Series. 
Fai'rington  Series. 
Pennant  Kock. 

New  Eock  Series. 
Vobster  Series. 


Millstone  Orit 
Carboniferous  Limestone. 
Old  Bed  Sandstone, 
The  Coal-Measures  are  separable  into  two  divisions. 
An  upper  division  containing — 
(a)  Radstock  Series. 


(b)  Farriiigton  Series. 


>  Upper  Coal-Measures. 
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These  are  separated  from  the  lower  division  by  the 
Pennant  Rock,  under  which  come  the 

(c)  New  Rock  Series. 

(d)  Vobster  Series. 

These  two  series,  as  will  presently  be  shown,  form  a 
Transition  Series  between  the  Upper  and  Middle  Coal- 
Measures. 

I  have  seen  so  very  few  plants  from  the  Pennant  Rock  of 
Somerset,  that  I  am  uncertain  as  to  its  relation  with  the  two 
series  between  which  it  lies. 

Radstock  Series. 

The  Radstock  Series  consists  of  grey  shales,  sandstone,  and 
coaL  It  contains  eight  seams,  six  of  which  are  generally 
workable.^ 

The  Radstock  Series  is  separated  from  the  Farrington 
Series  by  from  86  to  127  fathoms  of  unproductive  strata, 
near  the  middle  of  which  are  certain  very  distinctive  beds  of 
red  shale  about  160  feet  in  thickness.  Mr  M'Murtrie  states 
in  regard  to  these  red  shales :  "  It  has  been  suggested  that 
these  red  shales  may  probably  be  found  to  have  a  much 
wider  range  than  is  generally  supposed,  as  similar  beds  are 
found  in  some  parts  of  the  Midland  Coal  Field."  *  I  have 
no  doubt  as  to  the  correctness  of  the  view  here  expressed, 
viz.,  that  the  red  shales  occurring  in  the  coal  fields  of  the 
midland  counties  are  of  the  same  age  as  the  red  shales 
occurring  in  the  Upper  Coal-Measures  of  the  Somerset  Coal 
Field.  The  proof  of  this  will  be  seen  in  the  list  of  the  fossil 
plants  which  these  red  shales  contain. 

These  red  shales  are  well  developed  round  the  west,  south, 
and  east  margins  of  the  South  Staffordshire  Coal  Field. 
They  are  described  as  Permian  by  the  Geological  Survey  of 
England,^  but  I  think  it  has  been  clearly  shown — from  the 

^  M*Murtrie,  Proc.  S.  Wales  Institute  of  Engineers,  vol.  xii.,  No.  5,  p.  429 
et  seq.f  1881. 

2  Loc.  dt. ,  p.  430. 

*  Mem.  Geol.  Survey  of  Great  Britain  and  of  the  Museum  of  Practical 
Geology  —  The  South  Staffordshire  Coal  Field,  J.  Beete  Jukes,  2nd  ed., 
p.  8.     London,  1859. 
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examination  of  the  fossil  [danta  collected  vhile  sinkiiij 
throQgfa  thoBe  rocks  at  the  Sandwell  Park  trial  boring  near 
West  Bromwich,  and  in  the  sinking  of  the  abaft  of  the 
Hamstead  Ccdliery,  Great  Bair,  near  Birmingham — that 
this  series  is  not  Permian  but  belongs  to  the  Upper  Coal- 
Measares.  It  had  preTioosly  been  coqjectnred  that  Uieae 
rocks  were  of  Coal-Measure  age  \ff  Messrs  Meaoham  (md 
Indej.^  The  fossil  plants  collected  at  Ute  above  two  work- 
ings will  be  referred  to  later  on.* 

The  occarrence,  therefore,  of  a  small  coal  seam  in  the  shaft 
at  Bullock's  Farm,  near  Spon  Lane,  South  StafTordehire,  is 
not  at  alt  imnBiial,  when  it  is  shown  that  the  strata  passed 
through  .are  Upper  Coal-Measures  and  not  Permian,  as 
originally  supposed.' 

Passing  on  to  North  Staffordshire,  in  the  Potteries  Coal 
Field,  we  again  meet  with  these  red  shales,  ironstones,  aod 
coals  containing  Upper  Goal-Measure  plants.  A  higher 
series  of  rocks,  supposed  to  ba  Permian,  overlies  them,  l^ere 
is  no  break  between  the  two  series,  and  it  seems  highly  prob- 
able that  the  whole  are  Upper  Coal-Measares.  There  is  do 
character,  lithological  or  otherwise,  so  far  as  I  know,  by 
which  they  can  be  separated. 

Carrying  our  investigations  still  farther  north,  into 
Lancaahire,  we  find  red  shales  and  sandstones  forming  the 
Upper  Coal-Mea3ures  of  the  Lancashire  Coal  Field. 

In  Yorkshire  we  likewise  find,  at  Conisborough  Pottery, 
what  are  most  probably,  if  not  certainly.  Upper  Coal- 
Measurea,  represented  by  red  shales.  This  has  been  assigned 
to  them  as  their  probable  age  by  Professor  A.  H.  Green  and 
Mr  E.  Russell.^ 

It  is  seen  then,  that  these  red  shales  and  associated  sand- 

'  Report  Brit.  Assoc,  BirmiTigbaTn  Meeting,  1S86,  p.  626,  I8S7.  It  has 
also  baen  puinted  ont  to  me  that  tbeae  rocks  hare  heea  coloared  as  Coal- 
Measures  in  the  map  which  accompanies  the  2th1  editiou  of  H.  M.  Wood- 
ward's "  Geologr  or  Eugtftad  and  Wales,"  1887.  Tlie  map  was  prepared  by 
Messrs  Goodchild  and  Woodward. 

'  See  page  211. 

'  Jakes,  loe.  cit.,  p.  12, 
Mem.  Qeol,  Survey  of  England  and  Wales— Geology  of  the  Yorkshire 
Coal  Field,  p.  75  (section).     Loudon,  1878. 
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stones  are  traceable  from  Somerset  to  Yorkshire,  and  hold 
a  constant  position  above  the  Middle  Coal-Measures.  In 
Somerset  and  StafiPordshire  their  age  is  determined  by 
fossil  plants.^  In  the  Lancashire  and  Yorkshire  Coal  Fields 
I  have  not  yet  been  able  to  examine  any  fossil  plants  from 

^  The  fossils  collected  daring  the  sinking  of  the  Sand  well  Park  trial  shaft, 
West  Bromwich,  were,  I  helieve,  distributed  before  any  careful  list  was  drawn 
up.  I  have,  however,  seen  in  collections  the  following  species  from  this 
source : — 

Catamites  Siickotviiy  BroDgt. 

,,         Cistii,  Brongt. 
Calamocladus  equisctiformis,  Sclil.  sp. 
Pecopterls  arboresceiis,  Schl.  sp. 

,,  Miltoni,  Artis  sp.  {-P.  ahhrcviata^  Brongt.). 

Ncuropteris  Scheiichzerif  Hoffm. 
Spiropteris  sp. 
Lepxdophyllum  lanccolaium,  L.  and  H. 

The  fossil  plants  got  in  these  red  shales  during  the  sinking  of  the  shaft  of 
the  Hamstead  Colliery,  Great  Barr,  near  Birmingham,  were  * — 

Calamitcs  varians,  Sternb.  var. 
,,         Suckowii,  Brongt. 
,,         inidula/,us,  Sternb. 
Annular  la  stellaia,  Schl.  sp. 
Sphenophyllum  emarginatmn^  Brongt. 
Kenropteris  rariiiervis,  Bunbury. 

,,  ovata,  Hoffm. 

,,  Schcuchzeri^  Hoffm. 

,,  flexitosa,  Brongt. 

Odontopteris  Lindleyaiuij  Sternb. 
Pecopteris  arhoreacensy  Schl.  sp. 
,,  tmita,  Brongt. 

,,  Miltoni,  Artis  sp. 

Alethopteris  decurrens,  Artis  sp. 

,,  a^uilina,  Schl.  sp. 

Lepidodendron  Wortheiii,  Lesqx. 
Lepidophyllum  lanceolatum,  L.  and  H. 
Lepidostrobus  variabilis,  L.  and  H. 
Sigillaria  sp. 

Stigmaria  ficoides,  Sternb.  sp. 
Pinntilaria  capilla^cea,  L.  and  H. 
Cordaites  angulosostriatus.  Grand'  Eury. 
Sternbergia  approximata,  Brongt. 
Walchia  imbricatay  Schimper. 

*  Trans.  Roy.  Soc,  Edin.,  vol.  xxxv.,  part  i.,  No,  vi.,  p.  317, 1888. 
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them,  but  the  Geological  Survey  describe  the  shales  of 
Conisborougb  Pottery,  Yorkahire,  as  "  Red  Beds  with  Coal 
Plants." 

I  believe  ail  these  "  red  shales  "  are  referable  to  the  Upper 
Coal- Measures. 


MimiLE  Coal-Measores. 

Typical  Arm. — The  Dudley  Coal  Field,  South  Staffordshire. 

The  Middle  Coal-Measures  contaia  a  great  wealth  of  coal, 
and  from  strata  of  this  age  are  derived  the  greater  porlion  of 
the  coals  at  present  being  raised  in  England. 

The  whole  of  the  coal  seams  of  economic  value  in  the 
South  Staffordshire  Coal  Field  are  situated  in  the  Middle 
Coal-Measures,  which  here  lie  unconformably  on  Silurian 
rocks.  The  most  remarkable  seam  in  this  coal  field  is  the 
"  Thick  Coal "  or  "  Thirty  Feet  Seam,"  which,  however,  in 
the  northern  part  of  the  coal  field  apUta  up  into  several 
separate  seams.  The  "Thick  Coal"  is  really  formed  by 
the  running  together  of  several  beds  of  coal,  varying  in 
number  from  eight  to  fourteen,  which  rest  eitlier  directly 
upon  one  another  or  are  separated  by  thin  beds  of  "  clanch  " 
or  shale,  called  "  partings."  ^ 

The  "  Thick  Coal "  is  now  mostly  worked  out  in  the  neigh- 
bourhood of  Dudley,  so  that  the  mining  prosperity  of  that 
district  now  depends  more  on  the  other  valuable  seams,  the 
total  thickness  of  which,  including  the  "Thick  Coal,"  is  about 
65  feet.^ 


» The  Tliicfc  Coal  of  Sooth  Staffordahire,  by  Herlwrt  W.  Hughes, 
p.  1.  Sheffield,  188B.  Reprint  rrom  the  Jonr.  of  the  Brit,  Soc.  of  Mining 
Students. 

'  It  is  very  generally  stated  that  tho  Thick  Coal  is  oihanated,  and  that  it 
been  very  badly  worked.     In  reference  to  the  first  of  these  ideas,  it  may 


be  said  that  tbere 
St^Sordshiie  than  there  -^ 
course  dne  to  diicoTeries  c 
parts  of  the  coal  field. 
Bventnallj  be  found  ove: 
Hid.,  Preface  of  reprint. 
This  paragraph  lefeis  ( 


probably  more  anworked  Thick  Coal  in  South 
a  eoTOidEnd  to  be  twenty  years  ago ;  this  beirg  of 
■er  the  eastern  bonndary  fault,  and  in  the  soutliern 
The  author  also  belieyas  that  Thick  Coal  will 
the  western  boundary  fault,      H.  W.  Hughes, 

the  discovery  of  the  "  Thick  Coal "  at  Sandwell 


l>BTk,  West  Bromwich,  and  at  Hamstead  Colliery,  Great  B 
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In  addition  to  coal,  the  South  StafiPordshire  Coal  Field 
contains  beds  of  ironstone  and  fireclay,  with  their  associated 
shales  and  sandstones. 

In  the  Middle  Coal-Measures  of  other  coal  fields  in 
England,  we  find  the  same  association  of  coal,  ironstone, 
shale,  and  sandstone,  and  although  they  vary  in  the  value  of 
their  mineral  contents,  they  are  characterised  by  the  same 
features ;  but  probably  their  general  characteristics  can  be  as 
well  studied  in  the  South  Staffordshire  Coal  Field  as  in  any 
other. 

Lower  Coal-Measubes, 
or  Gannister  Beds  of  Lancashire  and  Yorkshire. 

The  Lower  Coal-Measures  occur  in  many  of  the  Euglish 
Coal  Fields, — in  the  Potteries  Coal  Field,  North  Stafford- 
shire, in  the  Lancashire  Coal  Field,  in  the  Yorkshire  Coal 
Field,  and  in  the  Northumberland  and  Durham  Coal  Field. 
They  consist  of  sandstones,  shales,  coals,  and  ironstones,  and 
call  for  no  special  remarks. 


I  now  give  a  table  showing  the  various  divisions  of  the 
Coal-Measures  which  occur  in  the  coal  fields  from  which  I 
have  been  enabled  most  fully  to  examine  the  fossil  flora. 
Some  of  the  other  coal  fields  are  at  present  engaging  my 
attention,  but  as  my  investigations  are  not  yet  completed, 
they  are  not  included  in  the  table.  In  these  partially 
examined  districts,  my  difl&culty  lies  in  securing  the  co- 
operation of  local  collectors,  without  whose  aid  it  is  almost 
impossible  to  gain  an  adequate  knowledge  of  the  fossil 
plants,  or  the  correct  names  of  the  seams  from  which  the 
specimens  have  been  collected. 
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In  the  Northumberland  and  Durham  Coal  Field,  the  strata 
from  the  "  High  Main  Coal "  downwards,  are  shown  by  their 
fossil  plants  to  be  Lower  Coal-Measures,  if  some  of  the 
lowest  seams  are  not  even  in  the  Millstone  Grit,  as  supposed 
by  some  geologists.  I  have  not  seen  any  fossils,  so  far  as  , 
I  can  remember,  from  what  is  described  as  the  "Upper 
Series "  of  this  coal  field,^  so  cannot  express  any  opinion  as 
to  its  age. 

The  coab  worked  in  the  Derbyshire  Coal  Field,  near  Doe 
Hill  and  Chesterfield,  are  of  Middle  Coal-Measure  age,  but  I 
have  not  a  full  knowledge  of  this  coal  field. 

There  are  other  coal  fields  in  England  of  whose  flora 
little  is  known,  and  till  the  fossil  plants  from  these  areas 
have  been  examined  more  fully,  it  is  unsafe  to  express  any 
opinion  as  to  which  division  of  the  Coal-Measures  they 
occupy.  The  age  of  those  seams  from  which  I  have  seen 
fossil  plants  in  these  cases  is  easily  determined,  but  possibly 
other  horizons  occur  than  those  from  which  I  have  seen 
specimens.  Hence,  though  I  am  able  to  say  that  one  or 
other  horizon  of  the  Coal-Measures  are  present  in  certain 
areas,  I  cannot  say  that  these  are  the  only  divisions  of  the 
Coal-Measures  occurring  in  the  districts  here  referred  to,  so, 
on  the  age  of  those  coal  fields  whose  flora  is  only  partially 
worked  up,  I  make  no  remarks  at  present. 


Millstone  Grit  Series. 

This  series  consists  of  grits,  sandstones,  white  or  reddish 
shales  and  clays,  with  a  few  thin  coal  seams. 

In  the  Barnsley  Coal  Field,  North  Lancashire,  according 
to  Professor  Hull,  these  rocks  attain  a  thickness  of  5500 
feet.2 

Owing  to  the  pervious  and  coarse-grained  nature  of  the 
sandstones  occurring  in  the  Millstone  Grit  Series,  traces  of 
fossil  plants  are  very  rare,  and  the  shales  hitherto  have 
proved  generally  barren. 

1  Hull,  Coal  Fields  of  Great  Britain,  4tli  edition,  1881,  p.  276. 

2  IHd,,  p.  218. 

VOL.  xn.  P 
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YoBEDALE  Series. 

Typical  Area. — The  rocks  so  named  in  the  Valley  of  the  . 
Tore,  by  the  kte  Professor  Phillips. 

The  Toredale  Eocks  consist  of  alteraationa  of  shales  and  ] 
sandstones,  with  several  thick  beds  of  pure  mariiie  limestone.  I 
In  the  typical  area  the  thickness  is  about  2000  feet. 

The  rocks  referred  to  this  horizon  in  North  Stafford-  j 
shire  attain  a  thickness  of  3100  feet,^  while  in  South  J 
Lancashire  it  has  a  thickness  of  2000  to  4000  feet.^ 


Mountain  Limestone. 
CalciferoiiS  Sandstone  Series  of  Scotland. 

The  Mountain  Limestone  is  typically  developed  in  the 
mountainous  districts  of  North-West  Yorkshire  and  the 
adjoining  parts  of  Westmoreland.  Here  it  consists'of  a  vast 
thickness  of  marine  limestone,  generally  characterised  by 
singular  purity  of  composition.  Traced  towards  the  north- J 
west,  it  is  found  that  these  limestones  become  more  and  " 
more  split  up  by  shales,  and  then,  as  the  rocks  arejfollowed 
still  farther  to  the  north-west  and  the  north,  they  are  also 
split  up  by  sandstones.  The  limestones  concurrently  become 
less  pure  and  thin  out  successively  from  the  bottom  upwards. 
We  therefore  find  in  Northumberland  the  Mountain  Lime- 
stone represented  by  a  thick  series  of  alternating^  shales, 
sandstones,  and  thin  coals,  among  which  the  Limestones 
occupy  a  subordinate  place,  and  are  chiefly  confined  to_the 
upper  part  of  the  series. 

The  rocks  here  have  assumed  the  Calciferous  Sandstone 
Senea  fades,  and  as  such  have  long  been  recognised.* 

At  the  meeting  of  the  British  Association  at  Birmingham 

»  Hull,  Coal  Fielda  of  Qre»t  Britain,  4th  edition,  1881,  p.  181. 

•  Ibid.,  p.  199. 

'  The  earliBBt  pabUshed  anggegdao,  as  far  aa  I  am  aware,  that  the  Moun- 
tain Limestone  was  of  the  aame  age  as  the  Calciferous  Sandstone  Secies  of 
Scotland,  is  given  by  Mr  J.  G.  Ooodchild,  in  a  paper  entitled  Note  on  tlie 
Catbonirerona  Conglomerates  of  the  Eoatem  Fart  of  the  Basin  of  the  Edeu — 
Qaart.  Jour.  QeoL  Soc,  vol.  lu.,  1S74,  p.  399. 
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in  1886,  Mr  Hugh  Miller  gave  a  preliminary  note  on  the 
classification  of  the  Northumberland  members  of  this  group, 
showing  in  tabular  form  the  classification  proposed  by  the 
late  Mr  George  Tate  between  the  years  1856-1868,  that 
proposed  by  Professor  Lebour  between  1875-1886,  and  that 
adopted  by  himself.  The  last-mentioned  is  the  one  given 
here,  which  is  a  reinstatement  of  all  the  chief  features  of 
Tate's  original  classification.  This  Table  shows  so  clearly 
the  nature  of  the  rocks  comprising  this  group  as  developed 
in  Northumberland,  that  any  further  remarks  are  quite 
unnecessary.^    (Table,  p.  218.) 

1  Report  Brit.  Assoc,  for  1886,  p.  674,  1887 ;  see  also  W.  Topley,  The 
Work  of  the  Geological  Survey  in  Northumberland  and  Durham — Report 
Brit.  Assoc.  Newcastle-on-Tyne,  1889,  p.  597,  1890. 
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GENERAL  REMARKS  ON  THE  DISTRIBUTION  OF  THE 
FLORA  OF  THE  CARBONIFEROUS  FORMATION. 

I  have  already  mentioned  that  in  employing  fossil  plants 
for  the  purpose  of  ascertaining  the  groups,  or  divisions,  of  the 
Carboniferous  formation  that  occur  in  Britain,  and  for  the 
correlation  of  the  isolated  areas  of  these  divisions  that  may  lie 
in  different  parts  of  the  country,  I  have  not  been  guided  by 
data  afforded  by  the  occurrence  of  any  one  species,  but  by 
the  evidence  derived  from  the  examination  of  a  general 
collection  of  the  fossil  plants  from  the  rocks  the  age  of 
which  I  wished  to  ascertain. 

It  is  true,  so  far  as  our  present  knowledge  goes,  that 
certain  plants  appear  to  be  restricted  to  certain  horizons ; 
but  against  the  employment  of  such  evidence  as  an  infall- 
ible test  of  age,  there  is  always  the  possibility  of  these 
species  being  yet  found  in  other  horizons.  As  examples  of 
plants  which  appear  to  be  restricted  to  one  series  of  rocks, 
Calymmatotheca  affinis,  L.  and  H.  sp.,  and  Calymmatotheca 
bifida,  L.  and  H.  sp.,  may  be  mentioned.  These  have  hitherto 
only  been  found  in  the  Calciferous  Sandstone  Series,  where 
in  some  localities  they  are  plentiful.^  But  even  if  isolated 
examples  of  these  were  found,  say  in  the  overlying  Car- 
boniferous Limestone  Series  (  =  Yoredale  Rocks),  it  would  not 
alter  their  value  as  characteristic  species  of  the  Calciferous 
Sandstone  Series. 

If,  however,  in  forming  our  opinions  of  the  age  of  rocks 
from  the  fossil  plants  they  contain,  we  take  a  view  of  their 
flora  as  a  whole,  errors  arising  from  false  values  being  placed 
upon  individual  species  are  entirely  eliminated. 

Nothing  is  more  characteristic  than  the  fades  of  a  flora, 
a  character  which  can  only  be  observed  when  a  representative 
collection  of  the  whole  flora  of  the  series  under  consideration 
has  been  examined,  and  only  under  these  conditions  can  the 
relative  proportion  of  the  species,  another  very  important 
point,  receive  its  proper  value. 

^  I  am  aware  that  these  species  have  been  reported  from  other  horizons, 
but  it  has  only  been  through  error  of  identification. 
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With  this  explanation  of  the  lines  on  which- my  investiga- 
tions have  been  conducted,  we  may  now  pass  on  to  the 
consideration  of  the  plants  which  characterise  those  divisions 
of  the  Carboniferous  formation,  which  have  already  been 
mentioned  as  occurring  in  Britain. 

The  fossil  plants  of  the  Carboniferous  formation  as 
developed  in  Britain,  clearly  indicate  a  great  two-fold 
division  of  these  rocks  into — 

A.  Upper  Carboniferous. 

B.  Lower  Carboniferous. 

Professor  Hull  has  proposed  a  threefold  division,  viz., — • 

Upper  Carboniferous. 
Middle  Carboniferous. 
Lower  Carboniferous.^ 

In  his  Middle  Carboniferous  he  includes  the  Gannister 
Beds  or  Lower  Coal-Measures,  the  Millstone  Grit  Series,  and 
the  Yoredale  Series.  If  the  Yoredales  are  the  equivalents 
of  the  Carboniferous  Limestone  Series  of  Scotland,  which 
I  believe  they  are,  there  is  included  in  his  Middle  Carboni- 
ferous certain  groups  which  have  no  palseontological  affinities 
whatever.  The  Carboniferous  Limestone  Series  shares,  in 
common  with  the  Calciferous  Sandstone  Series  ( =  Mountain 
Limestone  of  England),  a  peculiar  group  of  plants,  which 
essentially  separates  them  from  the  rocks  lying  above  them. 
Whereas  the  flora  of  the  Lower  Coal-Measures  and  Millstone 
Grit  belongs  to  another  pala^ontological  group,  which  shows 
no  close  connection  with  the  flora  of  the  underlying  rocks. 

If  any  value  is  to  be  placed  on  vegetable  palieontolugy, 
this  threefold  division  of  the  Carboniferous  Eocks  is  utterly 
untenable,  and  seems  to  have  been  founded  on  physical 
conditions  alone  —  upon  conditions  undergoing  constant 
change  and  frequently  repeating  themselves  at  different 
periods  in  the  same  area  on  higher  horizons.  Such  phydcal 
conditions  are  not  typical  of  age,  and  are  therefore  v 
for  correlating  periods  of  time. 

^  See  arUe,  p.  \ 
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The  Upper  Carboniferous  is  divisible  into — 

{a)  Coal-Measures  ; 
(J)  Millstone  Grit; 

and  the  Lower  Carboniferous  into — 

(c)  Carboniferous  Limestone  Series  (Scotland) 

(  =  Yoredale  Rocks  of  England) ; 

(d)  Calciferous  Sandstone  Series  {Scotland) 

(  =  Mountain  Limesto'ne  of  England), 

The  Coal-Measures    are    further    divisible    into   three 

groups: — 

Upper  Coal-Measures. 

Middle  Coal-Measures. 

Lower  Coal-Measures. 

In  addition  to  these  three  groups  there  is  a  Transition 
Series^  forming  passage-beds  between  the  Upper  and 
Middle  Coal-Measures.  Such  Transition  Series  are  quite 
what  must  be  expected,  and  though  there  has  not  yet  been 
detected  any  clearly  defined  Transition  Series  lying  between 
the  other  divisions,  they  may  yet  be  observed. 

The  following  table  shows  the  main  groups  into  which 
the  British  Carboniferous  Eocks  are  divisible,  as  determined 
by  their  fossil  plants,  and  the  correlation  of  the  series  in 
Scotland  and  England. 


1 

i 

1 

HI  ty  ^t^  m    ill  I-  :i 

ill3|ill|iiiliiii    III  iiiiil 

5 

i    .    ft  i«f i  S#i 

1      1     III    .-l?lfi"||il| 

P 

1 

5 

:    1   1    1       iftt 

^  ^,i_j    Hill 

*                                     lit   i^,             1 
■S                                 S3      3              ,1 

^ 

|:                                        ll           3 

Vice-President's  Address,  223 


NOTES  ON  THE  FLORA  OF  THE  VARIOUS  DIVISIONS 
OF  BRITISH  CARBONIFEROUS  ROCKS. 

Lower  Carboniferous. 

General  Remarks, — TKe  flora  of  the  Lower  Carboniferous 
is  much   more   scanty  than  that  of  Upper  Carboniferous 

rocks. 

The  prevailing  species  is  Lepidodendron  Veltheimianum , 
Sternb.,  which  is  most  abundant,  and  occurs  in  all  conditions 
of  growth  and  age.  The  genus  Sigillaria  is  much  less 
frequent.  Lepidophloios  also  is  present.  The  ferns  are 
generally  characterised  by  having  more  or  less  distinctly 
cuneate  or  very  narrow  linear  pinnules,  in  distinction  to  the 
round-lappeted  pinnules  of  the  majority  of  Upper  Carbonifer- 
ous ferns.  Asterocalamites  is  distributed  throughout  the 
whole  of  the  Lower  Carboniferous,  but  Calamites  is  extremely 
rare,  only  two  specimens  of  this  genus  having  yet  come  under 
my  notice  from  rocks  of  this  age. 

I.  Calciferous  Sandstone  Series. 

The  two  most  characteristic  ferns  of  the  Calciferous 
Sandstone  Series  are  Calymmatotheca  affinisy  L.  and  H.  sp., 
and  Calymmatotheca  Ufida,  L.  and  H.  sp.  These  are  frequent 
in  their  occurrence,  and  not  restricted  to  any  particular  bed. 

The  following  ferns,  though  much  less  common,  have 
hitherto  also  only  been  found  in  this  series  : — Alcicornopteris 
convoluta,  Kidston,  Adiantides  antiqtcus,  Ett.  sp.,  Rhacopteris 
Jlabellata,  Tate  sp.,  Rhacopteris  Geikiei,  Kidston,  Rhacopteris 
subcuneata,  Kidston,  Sphen^pteris  pachyrrachis,  Gopp.,  Sphen, 
subgeniculata,  Stur  sp.,  Sphen,  Macconochii,  Kidston  sp., 
Sphen.  Teilianay  Kidston,  Sphen.  Machanekii,  Ett.  sp.,  Sphen, 
Moravica,  Ett.  sp.,  Sphen,  Hochstetteri,  Stur  sp.,  and 
Caulopteris  minvta,  Kidston. 

Among  the  Lycopods  Lepidodendron  Volkmanniantim, 
Sternb.,  and  Lepidostrohus  Jimbriatus,  also  appear  to  be 
restricted  to  this  horizon. 


The  only  Sijillaria  occurring  in  this  series  is  the  S.  Tayhri, 
Carr.  sp,,  which,  however,  is  comparatively  common, — espe- 
cially in  the  oil  shales.  From  the  cement-stone  group  two 
species  of  Lycopodites — L.  Vanuxemi,  Gcipp.  sp.,  and  L.  Siockii, 
Kidstoii,  have  also  been  got. 

The  Calciferous  sandstones  have  yielded  four  species  of 
BythotrepMs,  wliich  have  not  yet  been  found  elsewhere,  and 
one  of  Ptilopliyton — P.  plumula,  Dawson, 

The  Calciferous  Sandstone  Series  therefore  possesses  a 
distinctive  flora,  which,  though  allied  to  that  of  the  overlying 
Carboniferous  Limestone  Series,  possesses  individual  features, 
■which  admit  of  its  easy  separation  from  the  latter  aeriea, 

II.  Carboniferous  Limestone  Sebikp. 

This  series  is  distinguished  by  its  fossil  plants  from  the 
underlying  Calciferous  Sandstone  Series, — as  much  by  the 
absence  of  many  species  that  occur  in  the  underlying  rocks 
as  by  the  presence  of  a  number  of  planta  cbaracteiiatic  of 
itself. 

Notwithstanding  the  great  development  of  coal  in  the 
Carboniferous  Limestone  Series,  fossil  plants  are  much  more 
rare  than  in  the  Calciferous  Sandstone  Series. 

Again,  in  the  Carboniferous  Limestone  Series,  the  prevailing 
plant  18  LepidodendTon  Veltheimianuni,  Sternb.;  ^igillaria 
Taylori,  Carr.  sp.,  also  occurs,  but  more  rarely.  From  it 
has  been  got  the  only  specimen  of  a  ribbed  Sigillaria — 
S,  YoungiaTia,  Kidston — which  has  yet  been  met  with  in 
British  Lower  Carboniferous  rocks. 

The  Carboniferotis  Limestone  Series  contains  some  beds 
composed  almost  entirely  of  the  curious  Alga,  Spirophyton 
Cavda-gaili,  Vanuxem  sp.,  entangled  among  whose  fronds 
are  found  joints  of  encrinites. 

Among  the  ferns  Sphen.  Dicksonioides,  Gopp.,  Sphen.  Linkii, 
Gopp.  Bp.,  Sphen.  Haueri,  Stur,  Sphen.  Gersdorfii,  Gopp.  sp., 
Adiantides  Machanekii,  Stur,  and  Archwopieris  Tschermaki, 
Stur,  appear  to  be  peculiar  to  this  group. 

Vblkmannia  Morrisii,  Hooker,  has  also  only  been  found 
in  these  rocks. 
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Upper  Carboniferous. 
III.  Millstone  Grit. 

Fossil  plants  are  very  rare  in  rocks  of  this  age.  The 
specimens  found  in  the  sandstones  are  generally  too  im- 
perfectly preserved  to  admit  of  satisfactory  determination, 
and  the  associated  shales  are  most  frequently  barren.  All 
the  species  yet  discovered  in  this  series  are  identical  with 
those  occurring  in  the  Lower  Coal-Measures — ^in  fact,  so  far 
as  one  can  learn  from  the  fossil  plants,  the  Millstone  Grit 
does  not  palseontologically  form  a  separate  series. 

During  the  deposition  of  these  rocks  the  physical  conditions 
must  have  differed  somewhat  from  those  which  existed 
during  the  formation  of  the  Coal-Measures,  but  the  plant 
life  which  plays  such  an  important  part  in  the  formation  of 
coal  in  the  Coal-Measures,  here  makes  its  appearance  upon 
the  scene.  It  has  already  been  mentioned  that  the  plants 
whose  advent  takes  place  in  the  Millstone  Grit,  are  all 
specifically  distinct  from  those  which  preceded  them,  and 
that  we  here  meet  with  a  new  flora — a  flora  having  a  fades 
of  its  own,  and  whose  general  characteristics  are  common 
to  the  plants  of  the  succeeding  Coal-Measures. 

Coal-Measures. 

The  Coal-Measures  are  characterised  by  a  great  develop- 
ment of  Ferns,  Calamites,  Zepidodendra,  Sigillarice,  and 
Cordaites,  but  in  each  of  the  divisions  of  the  Coal-Measures 
— the  Lower,  the  Middle,  and  the  Upper — certain  groups 
are  more  developed  in  one  division  than  in  the  others. 

IV.  Lower  Coal-Measures. 

The  most  common  plants  of  the  Lower  Coal-Measures  are 
Neuropteris  heterophylla,  Brongt.,  Alethopteris  lonchitica,  Schl. 
sp.,  Aleth.  decurrens,  Artis  sp.,  Sphen.  obttcsiloba,  Brongt., 
Zepidodendron  ophiurus,  Brongt.,  Calamites  Sicckowii,  Brongt., 
and  Calamites  ramosus,  Artis. 

Muny  other  species  of  these  genera  occur,  but  the  above. 
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from  tlieir  quantity  and  general  distribution,  may  be  regarded 
as  characteristic  of  the  series. 

Sigiilaria,  though  represented  by  a  number  of  species,  is 
nowhere  very  common  —  tlie  most  frequently  met  with 
representativea  of  the  genua  being  Sigillaria  discophora, 
Kiinig  ap.,  and  Si;f.  scutellata,  Erongt. 

It  ia  true  that  every  one  of  these  species  occurs  in  the  Middle 
Coal- Measures,  and  that  all  are  even  more  or  leas  common 
there ;  but  in  the  Middle  Coal-Meaaures  they  are  associated 
with  a  great  many  other  species,  which  are  almost  entirely 
unknown  in  the  Lower  Coal-Measures. 

The  great  distinguishing  point  then,  between  the  Lower 
and  Middle  Coal-Measui'ea,  is  not  that  the  Lower  Coal- 
Afeasures  are  characterised  so  much  by  a  flora  peculiar  to 
itself,  but  by  the  absence  of  so  many  of  the  species  which 
occur  in  the  Middle  Coal-Measures,  and  which  give  to  this 
later  series  so  distinguishing  a  character. 

It  must  be  remarked,  however,  tliat  the  Lower  Coal- 
Measores  possess  several  species  apparently  peculiar  to  itself, 
such  as  Spken.  adiantoides,  L.  and  H.,  Spkpropleris  Boehmischi, 
Stur,  Neiiropteris  redinervis,  Kidston,  Meur.  Blissii,  Lesqx., 
Nev/r.  GTenidata,  'Rroa^.Staehannularia  Northumbriatia,  Kid- 
ston, Lepidodendron  serpentigemm,  Konig,  Sigillaria  Walchii, 
Sauveur,  Psygmopkyllwmjlabellahim,  L.  and  H.  sp,,  etc.;  but  all 
these  are  more  or  less  rare,  and  several  of  them  only  known 
from  one  or  two  localities ;  and  it  ia  not  go  much  on  their 
presence  that  the  distinguishing  feature  of  the  Lower  Coal- 
Measure  flora  depends  as  on  the  absence  of  so  many  species 
that  are  common  in  the  Middle  Coal-Measures. 

Lai^e  tree-fern  stems  first  appear  in  the  Lower  Coal- 
Measures,  and  are  represented  by  Megaphyton  /rondosum, 
Artis,  and  Megapkyton  approximatum,  L.  and  H.  They  are, 
however,  extremely  rare. 

The  flora  of  the  Lower  Coal-Measures,  though  much  richer 
than  that  of  the  two  series  composing  the  Lower  Carboni- 
ferous, did  not  attain  to  the  same  development  as  we 
meet  with  in  the  Middle  Coal-Measures,  where,  perhaps, 
there  ia  even  a  richer  flora  than  that  found  in  the  Upper 
Cofd-Measures. 
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V.  MiDDLB  Coal-Measures. 

As  already  pointed  out,  the  Middle  Coal-Measures  are 
distinguished  from  the  Lower  Coal-Measures  by  their  much 
richer  jlora.  All  the  commoner  species  of  the  Lower  Coal- 
Measures  occur  here,  but  in  addition  many  more  which  are 
not  found  in  any  other  horizon,  and  it  is  these  which  so  fully 
characterise  the  Middle  Coal-Measures,  and  make  its  separa- 
tion from  either  the  Upper  or  the  Lower  Coal-Measures  so  easy. 

The  genus  Sphenopteris  here  attains  its  maximum  develop- 
ment, and  is  represented  by  many  species  which  appear  to 
be  only  found  in  Britain  in  these  rocks.     Of  these  may  be 
mentioned  Sphenopteris  grandifrons,  Sauv.,  Sphen.  Sauveuri, 
Cr^pin,  Sphen.  Marratii,  Kidston,  Sphen,  rotundifolia,  Andrae, 
Sphen,    mixta,   Schimper,   Sphen.    coriacea,  Marrat,    Sphen. 
Jacqtwti,  Zeiller   sp.,  Sphen,  flexuosa,  Gutbier,  and   Sphen. 
trifoliolata,  Artis  sp.,  which  last,  though  it  has  been  found 
very  rarely  in  the  Lower  Coal-Measures,is  a  most  characteristic 
plant  of  the  series.     Other  ferns  also  peculiar  to  these  rocks 
are — Hymenophyllites  quadridachylites,  Gutbier  sp.,  Oligocarpia 
Brongniarti,  Stur,  Archceopteris  Eeitssii,  Ett.  sp.,  Calymma- 
totheca  asteroides,  Lesqx.,  Sphyropteris   obliqua,  Marrat   sp., 
Hymenotheca  Dathei,  Potomie,  Zeilleria  Avoldensis,  Stur  sp., 
ZeUleria  delicatula,  Sternb.  sp.,  Alethopteris  valida,  Boulay, 
Lonchopteris  rugosa,  Brongt.,  and  Lonchopteris  Bricii,  Brongt. 
Odontopteris  and  Neuropteris  are  also  represented  by  a  greater 
number  of  species  than  in  any  other  horizon.     Of  these 
genera,  Odontopteris  Britannica,  Gutbier,  0.  Eeichiana,  Gutbier, 
and  0,  Coemansii,  Andrse,  and  Neuropteris  tenuifolia,  Schl. 
sp.,  N,  Grangeri,  Brongt.,  N,  oUiqua,  Brongt.  sp.,  N,  Elrodi, 
Lesqx.,    N,    microphylla,  Brongt.,  iV.   plicata,  Sternb.,    iV. 
Osmundce,  Artis  sp.,  and  iV.  Schlehani,  Stur,   appear  to  be 
restricted  to  the  Middle  Coal-Measures. 

From  this  series  has  been  got  the  only  specimens  of 
Equisetum  {E,  Hemingwayi,  Kidston)  which  I  have  yet  met 
with  in  British  Carboniferous  rocks,  though  MM.  Eenault 
and  Zeiller  record  the  genus  from  the  Upper  Coal-Measures 
of  Comentry,  France.^ 

^  See  Comptes  Rendus,  Paris,  January  5,  1885 ;  also  fittides  sur  le  terr.  houil. 
d.  Comentry:  Flore  fossile,  part  ii.,  p.  394,  pi.  Ivii.,  fig.  7  (Bull,  de  la  Soc 
de  Tindustrie  minerale,  3^  s^r.,  vol.  iv.,  II.o  Utt.,  1890,  St  fitienne). 


228  Proceedingt  of  the  Royal  FhyHeai  Society . 

The  Calamariex  are  strongly  repreflented,  but  contain  few 
species  peculiar  to  the  series.  The  same  remark  may  be 
made  in  connection  with  the  genus  Sphenophyllum.  The 
Lcpidodtndra  here  hold  about  the  same  position  in  regard 
to  species  and  their  frequency  of  occurrence  that  they  do 
in  the  Lower  Coal- Measures,  Lepidwlevdron  opkiurua, 
Brongt.,  being  also  here  the  species  most  commonly  met 
with. 

The  genus  Lepidopkloios  ia  not  very  common.  Zepidophloios 
lariciiius,  Stemb.  sp.,  has  only  been  found  in  this  horizon  in 
Britain,  and  it  is  rare.  Zepidophloios  acerosus,  L  and  H,  ap., 
is,  however,  more  frequent. 

In  the  Middle  Coal-Measurea  the  genus  Sigillaria  attains 
its  maximum  state  of  development,  and  is  represented  by 
many  species,  a  number  of  which  are  peculiar  to  these  rocks, 
and  many  of  those  which  occur  in  other  horizons  are  generally 
more  plentiful  here  than  elsewhere.  Some  of  those  which 
appear  to  be  peculiar  to  the  Middle  Coal-Measures  are  Sig. 
ipolyfloca,  Boulay,  Sig,  elongata,  Erongt.,  Sig.  Deutsdiiana, 
Brongt.,  Sig.  Saulii,  Brongt.,  and  Sig.  eordigera,  Zeiller. 

Cordaites  is  frequent.  The  most  common  species  here,  as  in 
the  Lower  Coal- Measures,  is  Cordaites  principalis,  Germar  sp. 

As  far  as  our  investigations  have  yet  gone,  the  Middle 
Coal-Measures  would  appear  to  have  possessed  a  richer  flora 
than  any  of  the  other  divisions  of  the  Carboniferous  forma- 
tion— certainly  a  richer  flora  than  that  occurring  in  the  Lower 
Coal-Measures;  but  further  investigations  are  necessary  before 
final  conclusions  on  this  point  are  warranted. 

VI.  TKAHsmoH  Series. 

Typical  Area — Lower  Pennant  Rocks  of  the  South  "Wales 
Coal  Field. 

This  series,  as  its  name  indicates,  is  particularised  by  an 
almost  equal  mixture  of  the  species  which  are  characteristic 
of  the  rocks  on  which  it  rests  and  of  those  which  overlie  it. 

So  far  as  our  work  has  gone,  the  only  series  in  the  Coal- 
Measures  necessitating  the  use  of  the  term  "Transition" 
met  with,  lies  between  the  Middle  and  Upper  Coal-Measures. 
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This  series  is  well  shown  in  the  South  Wales  Coal  Field, 
where  the  Lower  Pennant  Eocks,  and  in  Somerset  the  New 
Bock  and  Vobster  Series,  belong  to  it. 

In  the  coal  field  of  the  Potteries  the  dividing  line  between 
the  Middle  and  Upper  Coal-Measures  has  been  drawn  at  a 
thin  band  of  SpirorUs  Limestone.  There  seems  to  be  no 
break  between  tbe  two  series,  and  the  division  between  them 
is  an  arbitrary  one. 

In  the  rocks  a  few  yards  above  the  Spirorbis  Limestone, 
Dr  Hind  has  met  with  Neur.  heterophylla,  Brongt.,  and  Neur. 
gigantea,  Stemb.,  along  with  Sphenophyllum  emarginatum, 
Brongt  The  two  first  species  are  characteristic  of  Middle 
and  Lower  Coal-Measures,  and  the  last  mentioned  of  Upper 
Coal-Measure  rocks.  Some  other  species  were  collected 
from  the  same  bed,  but  were  too  imperfect  to  admit  of  a 
satisfactory  determination. 

The  rocks  in  the  region  of  this  Spirorbis  Limestone  are 
clearly  of  a  "  Transition  Series  "  nature,  but  in  the  Potteries 
Coal  Field  they  appear  to  be  so  feebly  developed  that  for 
practical  purposes  they  do  not  need,  and,  in  fact,  can  scarcely 
be,  separated  from  the  overlying  Upper  Coal-Measures  with 
which  they  have  been  classed.  But  it  is  desirable  to  mention 
these  facts  here. 

In  the  same  coal  field  there  appear  to  be  indications 
of  a  Transition  Series  between  the  Lower  and  Middle 
Coal-Measures,  but  they  are  so  slightly  developed  as  to 
demand  no  further  notice  than  the  mere  mention  of  the 
circumstance. 

It  is  unnecessary  to  particularly  mention  the  plants  which 
characterise  this  series,  for  its  character  is  simply  an 
admixture  of  Middle  and  Upper  Coal-Measure  species. 
This  is  shown  in  the  column  devoted  to  the  flora  of  the 
Transition  Series,  which  is  given  in  the  "  Vertical  Distribu- 
tion Tables  "  at  the  end  of  this  address. 

VII.  Upper  Coal-Measures. 

The  outstanding  plants  by  which  the  Upper  Coal- 
Measures  are  distinguished  from  all  the  other  horizons  are 
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the  various  species  of  the  genua  Peeopteria — those  species 
which  heloDg  to  the  Cyalhcites  group  of  Giippert. 

In  British  Upper  Coal-Measures  these  ferns  are  repre- 
sented hy  P(X.  arhoreicens,  Schl.  ap,,  and  var.  cyathea,  Brougt. 
sp..  Pec.  oreopteridia,  Schl,  sp.,  Pec.  CistU,  Brongt.,  Pee. 
Bucklandii,  Brongt.,  Pro.  pteroidis,  Brongt,  Pee.  orenulata, 
Brongt,  Pee.  pinnaiijida,  Gutbier  sp..  Pec.  Lamuriana,  Heer, 
Pec.  polyinorpha,  ISrongt.,  Pec.  CandolHana,  Brongt.,  Pec. 
unita,  Brongt.,  and/orma  emarginata,  Gopp.  sp. 

None  of  these  liave  been  found  out  of  this  series.  Pec. 
Miltoni,  Artis  ep.  {^Pec.  ahhreviata,  Brongt),  also  occurs 
plentifully,  but  it  is  likewise  met  with  in  the  Middle  Coal- 
Meaaurea. 

Several  of  these  ferns  are  very  common  in  this  series — 
especially  Pee.  arhorescens,  Schl.  ap.,  and  var.  cyathea.  Pec. 
oreopteridia,  Schl  sp.,  and  Pec.  uidta,  Brongt 

This  group  of  ferns  is  enough  in  itself  to  distinguish  the 
Upper  from  the  other  series  of  the  Coal-Measures,  and  they 
impart  to  these  rocks  a  very  distinct  botanical  fades.  In  the 
Eadstock  aud  Farrington  Series,  Somerset,  it  is  almost  impos- 
sible to  flplit  a  block  of  shale — locally  called  "f/rei/s" — without 
finding  traces  of  one  or  other  of  these  Pecopterids.  They  out- 
number in  c[uantity  all  the  other  plants  there  met  with. 

Another  extremely  common  fern  in  the  Upper  Coal- 
Measures  is  Alelhopteris  Serlii,  Brongt  sp.  Individually 
this  is  perhaps  the  commonest  species  of  all,  and  occurs  in 
great  numbers,  and  though  one  of  the  most  characteristic 
plants  of  the  Upper  Coal-Measures,  it  occurs,  though  very 
rarely,  in  the  Middle  Coal-Measures. 

Among  other  ferns  which  appear  to  be  restricted  to  the 
Upper  Coal-Measures  are  Spk&ti.  macilenta,  L.  and  H., 
Sphen.  tenuifolia  (Brongt),  Gutbier,  Sphen.  Woodwardii, 
Kidston,  Corynepteris  erosa,  Gutbier  sp.,  Uhatkeca  oUon^a, 
Kidston,  IHcksoniites  Pluckenetii,  Schl.  sp.,  Aletkopteris 
Orandini,  Brongt.  sp.,  Desmopteris  longi/olia,  Presl.  sp., 
Odontopieris  Liridkyana,  Stenib.,  Neur.  ovaia,  Hoffm.,  and 
Neur.  Jlexuosa,  Brongt.;  The  last  is  common,  and  Ifeur. 
ovala  is  frequent. 

Several  species  of  Rhacophyllum  are  also  met  with.     Some 
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of  these  may  be  only  Aphlebia,  which  were  attached  to  the 
rachis  of  other  species ;  but  others,  such  as  B,  Goldenhergii, 
Weiss,  and  R,  spinulosum,  Lesqx.,  evidently  form  autonomous 
species. 

Tree  ferns,  though  they  first  appear  in  the  Lower  Coal- 
Measures,  here  attain  their  maximum  development,  and  are 
represented  by  several  species. 

Calamites  are  much  less  frequent  than  in  the  Middle 
and  Lower  Coal-Measures,  and  appear  to  be  dying  out. 
Annularia  is  represented  by  Annularia  stellata,  Schl.  sp., 
and  Annularia  sphenophylloidesy  Zenker  sp.,  both  of  which 
are  common,  especially  the  latter. 

Sphenophyllum  emarginatum,  Brongt.,  is  very  common, 
and  with  the  exception  of  Sphenophyllum  majics,  Bronn., 
which  is  very  rare,  is  the  only  member  of  the  genus  met 
with  in  these  rocks. 

The  LepidodeThdra,  like  the  Calamites,  become  rare.  Some 
of  the  more  prevalent  and  common  genera  of  the  Middle  and 
Lower  Coal-Measures  are  clearly  dying  out  in  the  Upper 
Coal-Measures,  and  though  still  represented  by  several 
species,  in  the  majority  of  cases  they  are  rare.  Lepido- 
dendron  lanceolatum,  Lesqx.,  and  Lepidodendron  Wortheni, 
Lesqx.,  are  the  two  most  common,  but  neither  form  a  feature 
of  the  flora. 

LepidopMoios  has  all  but  disappeared.  I  have  only  seen 
one  imperfectly  preserved  specimen  in  the  Upper  Coal- 
Measures,  which,  unfortunately,  I  could  not  determine.  The 
genus  Bothrodendron  has  evidently  died  out. 

Sigillaria,  though  still  represented  by  several  species, 
possesses  only  one  which  is  common  —  Sigillaria  tesselatc, 
Brongt.,  and  the  form  that  occurs  is  scarcely  typical  of  the 
species.  Only  one  species — Sigillaria  MMurtriei,  Kidston 
— seems  to  be  peculiar  to  the  series. 

A  single  specimen  of  Zycopodites  elongatus,  Gold.,  has  been 
collected  from  this  horizon  by  Mr  Hemingway. 

The  Cordaites  are  represented  by  only  two  species,  one  of 
which — Cordaites  angulosostriatus,  Grand'  Eury — is  common, 
and  may  be  regarded  as  a  typical  plant  for  this  horizon.  Poa- 
cordaites  microstachys,  Gold.,  also  occurs,  but  is  infrequent. 

VOL.  XII.  Q 


232  pTocadings  of  the  Royal  Physical  Society.  \ 

The  only  clear  evidence  of  the  presence  of  Conifercn  which 
I  have  met  with  in  British  CarbonifM^us  rocks  (witli  ihe 
exception  of  one  or  two  small  seeds  of  a  Qnetopsis,  Een. 
aod  Zeiller,  collected  by  Mr  Hemingway  from  the  Middle 
Coal-Measures  of  Yorkshire)  is  that  afforded  by  a  small 
specimen  of  WaleJiia  imh-ricata,  Schimper,  which  was  found 
in  tlie  Upper  Coal-Measures  when  sinking  the  shaft  of  the 
Hamstead  Colliery,  Great  Earr,  near  Birmingham.' 

These  notes  on  the  flora  of  the  Upper  Coal-Measures  will 
show  that  the  plants  of  that  aeries  were  of  a  very  distinctive 
type. 

It  may  he  mentioned  here  that  in  France  there  is  a  higher 
eeriea  of  Upper  Coal-Measures  than  any  found  in  Britain, 
where  it  would  appear  that  rocks  ou  the  horizon  of  our 
Upper  Coal-Measures  are  entirely  absent. 

Explanatory  Notes  on  tiik  Table  of  Distribdtiok 
OF  Species. 

Although  each  aeries  of  the  Coal-Measures  is  distinctly 
characteiised  by  its  own  flora,  there  are  many  species  which 
are  common  to  more  than  one  series,  and  some  even  extend 
throughout  the  whole  of  the  Upper  Carboniferous.  Of  these 
species  some  are  equally  common  in  two  of  the  series,  bat 
are  very  seldom,  if  ever  (except  in  the  case  of  Stigmaria), 
equally  common  in  all. 

The  lists  given  \a  the  table  showing  the  distribution  of  the 
fossil  plants  in  the  Carboniferous  rocks  of  Britain  do  not 
bring  out  this  relative  proportion  of  the  species  in  the 
different  series,  but  it  is  represented  diagramaticaliy  in  the 
case  of  some  of  the  more  widely — in  time — extending  species 
in  the  following  table : — 

'  Trims.  Roy.  Soo.  Edin.,  vol.  hit,,  part  fl,  p.  324,  fig.  9. 
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PecqpUris  arhorescens,  SchL  sp. 
Mareopteris  muricatat  Schl.  sp. 
Alethopteris  lonchitica,  Schl.  sp. 

decurrejis,  Artis  sp. 

Serliiy  Brongt.  sp. 
Netiropteris  heteraphylla,  Brongt. 

gigantea,  Sternb. 

rarinervis,  Biinbury. 

Scheuckzcrit  Hoffm. 
Calamitina  undulata,  Sternb.  sp. 
Catamites  ramosua,  Artis. 

SiLckowiif  Broiigt. 
Ciatlif  BroDgt. 
Ajinularia  spkenophylloides,  Zenker  sp. 

Lejndodendro7i  acvlcatum^  Sternb. 
Sigillaria  discophora,  Konig.  sp. 

ft         tesscllatay  Brongt. 
StigmaHu  ficoideSf  Sternb.  sp. 
Cordaites  borassifolins,  Sternb.  sp. 

angulososti-iatus,  Grand*  Eury. 


*) 


It  must  not  be  understood  that  the  tables  appended  to 
this  communication  give  a  complete  list  of  the  fossil  plants 
occurring  in  British  Carboniferous  rocks. 

In  a  branch  of  palaeontology  where  so  much  yet  remains  to 
be  done,  many  species  will  yet,  undoubtedly,  be  added  to  the 
flora  of  these  rocks.  In  my  own  hands  is  still  a  number 
of  species :  some  of  these,  though  too  imperfectly  preserved 
for  a  satisfactory  determination,  are  sufficiently  perfect 
to  show  that  they  are  specifically  different  from  any  men- 
tioned in  my  lists ;  others  await  more  careful  examination, 
and  some  are  apparently  undescribed. 

I  have  also  omitted  from  the  lists  all  doubtful  species — 
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species  founded  on  imperfectly  preserved  material, — the 
types  of  which  in  the  great  majority  of  cases  are  lost,  and  of 
which,  even  with  the  figures  that  accompany  their  descrip- 
tion, there  is  not  suQicient  data  to  euahle  one  to  recognise 
again  the  plants  which  have  heeu  intended.^ 

The  addition  of  snch  doubtful  species  to  the  lists  would 
not  give  any  fmther  insight  into  the  Carhoniferoas  flora, 
and  would  only  hamper  the  subject  with  barren  names. 

Although  I  have  taken  every  means  in  my  power  to  accu- 
rately ascertain  the  horizons  from  wliich  the  fossils  came,  mis- 
takes may  have  crept  in,  as  the  evidence  has  been  collected 
from  so  many  sources;  but  in  all  cases  where  I  saw  any  reason- 
able cause  for  doubt,  no  record  has  been  made  of  the  species. 

Neither  do  I  claim  infallibility  in  my  identifications, 
though  I  have  taken  every  care  to  obtain  accuracy  in  this 
respect;  still,  when  one  considers  the  many  thousands  of 
specimens  which  must  have  passed  under  my  examination, 
it  is  quite  possible  that  some  slips  may  have  occurred.  But 
even  admitting  this,  I  feel  confident  that  there  are  no  errors 
which  in  any  way  vitiate  the  general  conclusions  arrived  at 
as  to  the  value  of  fossil  plants  h\  distinguiahiug  the  different 
series  of  the  Carboniferous  formation  which  are  accepted  in 
this  address. 

It  is  not  my  intention  to  enter  into  the  question  of  the 
affinities  of  the  plants  with  which  we  have  been  dealing. 
The  subject  is  too  large  a  one  to  go  fully  into  at  present, 
but  before  concluding,  I  wish  to  make  a  few  short  remarks 
on  this  subject. 

I  am  afraid  that  we  must  give  up  several  of  our  old  ideas 
of  the  ancestry  of  some  of  the  existing  genera. 

One  used  to  be  taught  that  the  humble  club-mosses  which 
grow  on  our  hills  and  moors,  and  the  horsetails  {Equisetum) 
that  garnish  our  lochs  and  river  shallows,  were  the  de- 
pauperised descendants  of  the  Lepidodendra  and  Catamites 
respectively. 

I  am  sorry  to  say  that  my  faith  in  this  beautiful  ancestral 
pedigree  has  been  rudely  shaken,  and  I  am,  further,  afraid 

'  Sea  list  of  soma  of  these,  Proe.  Roy.  Phys,  Si>c.,  vol.  i„  1891,  p.  SBO. 
It  is  possible,  hawcver,  that  some  of  these  m&j  yet  be  identified. 
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that  I  may  be  thought  very  heterodox  in  the  opinions  I  am 
now  inclined  to  hold  as  to  the  ancestry  of  our  club-mosses 
and  horsetails. 

When  we  find  in  Carboniferous  times  certain  fossils  (some 
of  which  are  included  in  my  list  under  the  name  of  Lycopodites, 
Goldenberg,  not  Brongt.),  which,  so  far  as  (me  can  observe,  do 
not  differ  either  in  their  manner  of  growth,  foliage,  or  mode  of 
fructification  from  recent  Lycopods,  and  which  some  authors 
have  boldly  classed  with  Zycopodium,  I  am  afraid,  then,  we 
can  no  longer  indulge  in  the  supposed  noble  ancestry  of  our 
little  Lycopods,  but  must  accept  the  fact  that  they  most 
probably  are  descended,  with  little  alteration,  from  com- 
paratively humble  plants  which  never  attained  to  arborescent 
dimensions. 

Lepidodendron,  Bothrodendron,  and  Sigillaria  appear  to  be 
genera  which  have  passed  away  without  having  transmitted 
to  us  any  posterity,  even  in  a  depauperated  condition. 

As  to  the  Calamites,  I  am  here  again  afraid  we  must  dis- 
card our  old  idea  of  their  being  the  ancestors  of  our  existing 
Equisetum. 

The  genus  Equisetum  seems  to  have  existed  in  Carbonifer- 
ous times ;  whatever  its  ancestor  was,  by  that  time  its  earlier 
progenitor  had  apparently  died  out  The  Equisetum  of  palaeo- 
zoic times,  however,  seems  to  have  been  somewhat  larger  than 
any  of  the  recent  species,  though  it  does  not  appear  to  have 
attained  to  gigantic  dinvensions,  even  in  those  far-back  days. 

Calamites  seem  to  have  entirely  disappeared,  but  the  genus 
Catamites,  as  generally  employed,  is  really  more  than  a  genus 
— ^it  contains  a  group  of  plants,  the  fructification  of  which, 
though  possessed  of  certain  common  structural  characters, 
differed  in  many  points,  as  in  the  mode  of  attachment  of,  and 
the  position  of  the  sporangia  to  the  bracts  and  the  axis  of  the 
cone.  These  differences  are  such,  that,  according  to  our 
modern  ideas  of  classification,  it  would  be  impossible  to  place 
in  oue  genus  plants  whose  fructification  differed  in  so  many 
structural  details. 

There  is  one  more  picture  of  our  youth  to  which  I  wish  to 
refer,  and  I  am  done. 

We  were  taught  to  believe  that  the  low-lying  ground  of 
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Carboniferous  times,  intersected  by  lagoona  and  swamps,  was 
clothed  with  a  dense  growth  of  Upidodendra,  SigiUariie, 
Ccrlamiles,  and  ferns,  and  the  distant  hills  (which  somehow 
<»r  other  never  seemed  to  be  very  far  away)  were  covered 
with  primeval  forests  of  pioe.  Sometimes  a  restored  view 
waa  produced  which  vividly  portrayed  all  these  features,  and 
which  was  generally  further  embellished  by  the  addition  of 
some  living  creatures  in  the  foreground  and  plenty  of 
fumaroles  giving  off  vapour,  wherever  space  could  be  found 
for  them  in  the  picture. 

Now  as  to  the  Lepidodendra,  Sigillavur.,  Calamites,  and 
fema,  I  have  little  to  say.  Almost  certainly  many  of  these 
occupied  low-!yiiig  swampy  sitnations — but  to  the  back- 
ground of  pines  I  must  entirely  dissent. 

When  we  know  that  Araiicarioxylon  Bmndlingii  is  the    ' 
wood  of  Cordaites,  on  what  form  of  ailment  can  we  any 
longer  base  our  belief  that  the  other  large  stems  put  in  that 
genua   or  in   Dadoxyhn,  belonged   to   a   different   class   of 
plants  ? 

In  all  the  divisions  of  the  Carboniferous  formation  where 
these  large  so-called  Araucarioiri/lon  trunks  have  been  found, 
we  also  get  Cordaites  leaves,  but  never  any  traces  of  Conifer- 
ous trees,  which  surely  would  have  been  met  with  had  they 
existed.  I  can  see  little  reason  to  doubt  that  the  other 
Arauea/noxylov.  stems  are  also  the  trunks  of  Cordaites. 

It  is  rather  curious  that  the  first  trace  of  true  Coniferse 
which  has  been  met  with  in  Britain,  was  a  small  specimen 
of  Walckia.  imbricata,  Schimper,  from  the  Upper  Coal- 
Meaaures,  where,  strangely  enough,  none  of  these  large  trunks 
have  been  found ;  but  if  we  grant  that  these  large  trunks  were 
the  stems  of  Cordaites,  they  must  have  existed  at  that  time 
also,  for  Cordaites  is  frequent  in  the  Upper  Coal-Measures. 
Cordaites,  though  gymnospermous,  cannot  be  classed  with 
any  existing  group. 

To  return  to  our  picture  again,  I  would  suggest  that  the 
pines  on  the  hills  should  be  replaced  by  Cordaites,  and 
further,  that  these  should  be  transplanted  from  the  high 
ground  to  the  low-lying  tracts,  leaving  the  ideal  hills  for  the 
occupation  of  more  ideal  teuanta. 
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I  cannot  conclude  without  acknowledging  my  great 
indebtedne88][to  numerous  frienda  who  have  willingly  helped 
me  in  my  studies  of  the  flora  of  the  Carboniferous  period, 
and  without  whose  aid  my  knowledge  of  the  flora  of  this 
period  must  have  been  very  much  more  imperfect  than  it  is. 
Even  with  all  their  kind  assistance,  I  am  just  beginning  to 
know  how  much  there  is  still  to  learn  about  our  Carbonifer- 
ous plants,  but  I  hope  that  my  friends  will  continue  to  afford 
me  what  help  they  can,  as  there  is  much  work  yet  to  be  done 
in  this  interesting  field  of  palaeontology. 

Note, — I  am  frequently  asked  where  good  figures  of  the 
British  Carboniferous  flora  can  be  found.  An  answer  to 
this  question  would  entail  a  long  list  of  the  literature  of  the 
subject,  which  is  scattered  through  the  Transactions  of 
numerous  scientific  societies,  as  well  as  contained  in  many 
volumes  specially  devoted  to  this  subject. 

But  good  figures  of  the  more  typical  species  will  be  found 
in  Brongniart's  "  Histoire  des  v^gAaux  fossiles  "  and  Zeiller's 
"Flore  fossile  du  Bassin  houiller  de  Valenciennes,"  the 
latter  being  specially  excellent  for  Middle  and  Lower  Coal- 
Measure  Species.  For  the  Lower  Carboniferous  flora,  the 
most  complete  work  is  Stur's  "  Culm  Flora,*'  though  it  does 
not  contain  all  the  British  species.  Many  other  useful  works 
might  be  mentioned,  but  references  to  many  of  these  will  be 
found  in  the  work5  of  Zeiller  and  Stur  mentioned  above. 
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XVI.  Oti  some  New  impedes  of  I'oasil  Plants  from  the  Lower 
Carboniferous  Rocks  of  Scotland.  By  Rodeet  Kidston, 
y.R.S.E.,  F.G.S.     [Plates  IV.-VI.] 

(Read  20t!i  December  1893.) 

This  paper  may  be  regarded  as  an  appendix  to  the  Address 

I  had  the  pleasure  of  delivering  last  month. 

At  the  end  of  my  Address  I  gave  a  list  of  all  the  species 

of  Carboniferous   plants   I   had   yet  identified  io   Britain, 

showing  the  horizons  from  which  they  had  been  derived. 

In  that  list  I  included  the  following  six  new  species,  which 

I  now  describe. 

Plumaloplerig  eleganx,  n.  gen.  and  a,  ap. 

Sphenopterie  J}u7i»U,  a.  sp, 

Rkaoopteris  gubcwneata,  n.  sp. 

Sigillaria  Youiiffiaita,  n.  sp.  ^^^H 

CwrJiocarpus  nervosa,  n.  sp.  ^^^H 

Cardiocarpus  caudatus,  n.  s|j.  ^^^^ 

PlUmatopteris,  Kidston,  n.  gen. 
Description. — Frond  bipinnate  (or  tripinnat«  ?),  pinn^ 
alternate,  oblong  or  linear  oblong,  obtuse,  entire  or  sinuous 
or  more  or  less  lobed,  nerves  numerous,  simple  or  bifurcated, 
springing  from  the  midrib  at  an  acute  angle  and  running  to 
the  margin  with  only  a  slight  curvature  in  their  course. 

Beniarks. — The  fern  which  forms  the  type  of  this  genus 
finds  its  nearest  allies  in  Archxopteris  Tschermaki,  Stur,' 
and  ArchcEopteris  Dawsoni,  Stur,^  and  perhaps  these  two 
species  might  find  a  place  in  Plumatopteris. 

In  the  absence  of  any  knowledge  of  the  fructification  of 
these  three  fossils,  and  the  entirely  different  mode  of  the 
pinnule  cutting,  none  of  them  have  any  claim  to  be  placed 
in  Dawson's  Archm)pteri8,  of  which  the  outstanding  character 
is  the  fnictification,' 

'  Cnim  Flora,  vol.  i.,  p.  57,  pi.  xii.,  fig.  1. 

»  Ibid.,  p.  60,  pi.  xii.,  figi.  2,  3,  *. 

*  DawsoD,  Plants  of  the  Brian  (Devonian)  and  Upper  Silurian  Formationa 
of  Canada,  part  ii.,  p.  98,  18S2.  See  also  Kidston,  Trana.  Geol.  Soc.  of 
Glasgow,  vol.  ii.,  p.  30,  1891. 
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Plumatopteris  elegans,  Kidston,  n.  sp. 
[Plate  v.,  Figs.  1  and  la.] 

Description, — Frond  bipinnate  (or  tripinnate  ?),  pinnae 
oblong,  blunt,  alternate,  sessile,  decurrent,  entire,  sinuous 
or  slightly  lobed  in  their  basal  portion.  Midrib  distinct,  and 
giving  rise  to  numerous  thin  simple  or  dichotomous  veinlets, 
which  spring  from  the  midrib  at  an  acute  angle,  and  run 
with  only  a  slight  curvature  to  the  margin.  The  bifurcation 
of  the  veinlets  takes  place  close  to  the  midrib,  so  that  the 
veinlets  generally  appear  to  be  simple. 

Remarks, — The  pinnae  are  almost  entire  except  at  their 
lower  part  where  they  join  the  rachis ;  here,  on  the  upper 
side,  and  occasionally  also  on  the  lower  side,  a  small  oblong 
pinnule  is  separated  off.  Any  appearance  of  pinnules  on 
the  upper  part  of  the  pinnae  seem  to  result  more  from  the 
effect  of  a  splitting  of  the  tissue  than  a  distinct  pinnule 
formation.  The  pinnae  are  slightly  decurrent,  but  the  rachis 
is  not  winged. 

Horizon. — Carboniferous  Limestone  Series;  Lower  Lime- 
stone Series  of  the  Calderwood  group. 

Locality. — Limekilns,  East  Kilbride,  Lanarkshire. 

The  specimen  figured  was,  I  believe,  collected  by  the  late 
Mr  A.  Patton. 

Sphenopteris  Dunsii,  Kidston,  n.  sp. 

[Plate  IV.,  Figs.  1-4.] 

Description. — Frond  broadly  lanceolate,  tripinnate,  primary 
pinnae  deltoid  lanceolate,  opposite  on  lower,  but  alternate  on 
upper  part  of  frond;  secondary  pinnae  alternate,  lanceolate, 
bearing  at  the  base  of  the  lower  pinnae  a  few  small  lanceolate 
tertiary  pinnae;  the  upper  portion  of  the  lower  secondary 
pinnae,  and  the  whole  of  the  uppermost  secondary  pinnae 
merely  bear  lobed  or  entire  pinnules.  Pinnules  very  small, 
about  1  mm.  long,  oval  or  lobed;  nervation  sphenopteroid. 
Main  rachis  moderately  thick,  and  finely  striated  longi- 
tudinally. 
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Remarki. — The  general  aspect  of  Sphenoptcris  Dimsii 
reminds  one  much  of  certain  Cheilanikcs  in  its  sinall 
pinnule9  and  graceful  form. 

At  Plate  IV,,  Fig.  2,  is  shown  the  most  perfect  specimen 
I  have  yet  met  with  as  far  as  exhibiting  the  details  of  the 
piunule  cutting.  Plate  IV.,  Fig.  1,  gives  a  better  idea  of  the 
growth  of  the  fern,  and  is  probably  from  near  the  centre  of 
the  frond,  wliile  Fi^.  2  evidently  represents  a  portion  from 
near  the  base. 

The  very  small  oval  pinnules  are  closely  placed  together 
and  generally  overlap  each  other.  They  aeem  to  have  been 
of  delicate  te.xture,  and  little  able  to  resist  decomposition. 
When  decayed,  their  remains  unite  to  form  a  dense  black 
stain  on  the  matrix,  which  only  shows  the  general  outline  of 
the  pinnje.  This  is  the  condition  in  which  the  plant  mostly 
occurs,  and  is  shown  at  Fig.  1.  If  we  were  to  judge  from  this 
figure,  it  would  probably  be  concluded  that  the  pinnules  were 
much  larger  than  they  are,  and  bore  several  lobes.  Fig.  2, 
however,  sliows  that  the  pinnules  are  oval  and  very  small, 
about  1  mm.  long,  simple  on  the  upper  portions  of  the 
ultimate  pinnai  as  seen  at  Fig.  3,  which  is  magnified  eight 
times.  At  the  base  of  the  ultimate  pinnx  they  are  lobed  or 
dentate,  as  seen  at  Fig.  4,  which  is  also  enlarged  eight  times. 
The  nervation  is  not  distinctly  shown,  but  what  has  been 
preserved  is  represented  in  the  enlargements. 

SphenopterU  Bunsii  is  not  common,  and  even  the  few 
specimens  I  have  met  with  are  seldom  well  preserved. 
Those  figured  here  are  the  two  best  I  have  yet  seen. 

It  gives  me  pleasure  to  name  this  fossil  after  Professor 
Runs,  of  the  New  College,  Edinbui^h. 

The  specimen  figured  on  Plate  IV,,  Fig.  2, 1  received  some 
years  ^o  from  the  late  Mr  D.  Grieve. 

Horizon. — Cement  Stone  Group  of  the  Calciferous  Sand- 
stone Series. 

LocalitieB.—Co\vD.ion  (the  late  Mr  D.  Grieve),  West  Her- 
mand  (the  late  Mr  C.  W.  Peach),  and  Burdiehouse,  near 
Edinburgh,  Midlothian. 
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Khacopteris  subcuneata,  Kidston,  n.  sp. 
[Plate  v.,  Fig.  2 ;  Plate  VI.,  Fig.  1.] 

Description, — Frond  pinnate,  rachis  thick,  pinnules  alter- 
nate, lax,  and  divided  usually  into  about  eight  linear,  sub- 
cuneate  segments.    Veins  obscure. 

Remarks, — Several  specimens  of  this  species  have  been 
collected,  of  which  two  are  shown  on  Plates  V.  and  VI. 

Fig.  1,  Plate  VI.,  gives  the  lower  part  of  a  frond,  the 
rachis  is  stout,  being  over  3  mm.  thick,  and  gives  off  lax 
pinnules,  which  are  usually  divided  into  six  or  seven  linear 
subcuneate  or  spathulate  segments — each  pair  of  segments 
seem  to  form  the  two  arras  of  a  dichotomy. 

Plate  v..  Fig.  2,  shows  the  upper  portion  of  a  frond. 

The  lax  mode  of  growth  of  this  species  forms  one  of  its 
distinguishing  characters. 

Rliacopteris  subcuneata  is  distinguished  from  Rhacopteris 
flabellata,  Tate  sp.,  by  its  clavate  pinnule  segments,  and  also 
by  its  laxer  growth,  and  from  Rhacopteris  Geikiei,  Kidston, 
where  the  pinnule  segments  are  linear,  and  spring  from  the 
sides  of  a  common  central  axis ;  while  in  Rhacopteris  sub- 
cuneata the  pinnule  lobes  spring  in  a  flabellate  manner  from 
a  very  short  foot- stalk.  The  nervation  is  not  shown  on  any  of 
the  specimens,  all  of  which  were  collected  by  Mr  J.  Ehodes. 
The  types  are  preserved  in  the  collection  of  the  Geological 
Survey  of  Great  Britain,  Museum,  Jermyn  Street,  London. 

Horizon. — Calciferous  Sandstone  Series ;  Lower  Limestone 
Series ;  Lewis  Burn  Coal  Group. 

Locality. — East  bank  of  Lewis  Bum,  Barney's  Cut,  a  little 
over  a  quarter  mile  south-west  of  Lewis  Burn  Bridge,  North 
Tynedale,  Northumberland. 

SiGiLLARiA  YouNGiANA,  Kidston,  n.  sp. 

[Plate  VL,  Figs.  2  and  2a,] 

Description. — Stem  ribbed,  ribs  alternately  contracted  and 
expanded ;  leaf-scars  placed  rather  above  the  centre  of  the 
expansions,  slightly  broader  than  long,  emarginate  at  top, 
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lateral  angles  much  developed,  lower  mai^n  semicircular 
and  forming  a  sinus  at  each  aide  where  it  joins  the  lateral 
angles ;  cicatriculea  three,  the  lateral  lunate,  the  central 
punctiform.  Above  the  leaf-scar  the  ribs  are  ornamented 
with  fine  lines  somewhat  irregularly  placed,  but  soon 
aasuraing  a  general  direction  parallel  to  the  ribs.  From  the 
sinus  at  the  top  of  the  leaf-scar  two  lines  extend  upwards 
and  outwards  for  a  short  distance. 

I  have  named  this  Sigillaria  after  its  discoverer,  Dr  John 
Young,  of  the  Hunterian  Museum,  Glasgow,  who  found  it  in 
1864  in  a  bed  of  shale  passed  through  in  sinking  a  pit  to 
reach  the  Tipper  Fossil  blackband  ironstone  and  associated 
coal  at  Eobrojatone,  near  Glasgow. 

Its  nearest  ally  appears  to  he  Sigillaria  eontrada,  BroDgt.,^ 
but  it  is  easily  distinguished  from  this  species  by  the  form 
and  position  of  the  leaf-acara,  as  well  as  by  the  ornamentation 
of  the  ribs. 

In  Sigillaria  eontracta,  Brongt,,  the  leaf-scars  are  placed 
on  the  contracted  portions  of  the  ribs,  while  in  Sigillaria 
Youngiana  they  are  on  the  expanded  areas.  The  form  of 
the  leaf-scar  in  the  former  is  pyriform,  with  feebly  developed 
lateral  angles ;  in  Sig.  Youngiana  it  is  emarginate,  broader 
than  long,  and  the  lateral  angles  are  developed  to  an  unusual 
extent.  The  ornamentation  of  the  ribs  is  also  different.  The 
two  species  are  very  distinct,  and  the  only  point  they  have  in 
common  is  the  alternately  contracted  and  expanded  ribs. 

Sigillaria  Youngiana,  of  which  a  single  specimen  has  been 
found,  is  the  only  example  of  a  ribbed  Sigillaria  I  have  yet 
seen  from  the  Lower  Carboniferous  Eocks  of  Britain,  and  this 
circumstance  adds  considerable  interest  to  the  fossil. 

The  specimen  has  been  placed  in  the  collection  of  the 
Hunterian  Museum  of  the  University,  Glasgow,  by  Dr  John 
Young,  and  my  thanks  are  due  to  him  for  his  kind  permission 
to  figure  and  describe  it. 

Horizon. — Carboniferous  Limestone  Series;  Fossil  Iron- 
stone Group, 

Locality. — Eobroystone,  about  four  miles  north-east  of 
Glasgow,  Lanarkshire. 

'  Hiat.  d.  fi^ii.  foss.,  p.  459,  pi.  cilvii.,  fig.  2. 
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SEEDS. 

The  genus  Cardiocarpus,  Brongt.,^  has  been  divided  into 
several  genera,  which,  however,  all  appear  to  hold  a  close 
relationship  to  each  other. 

While  Cardiocarpus,  Brongt.,  is  still  retained  for  certain 
seeds,  Samaropsis,  Goppert,  and  Corddicarpus,  Geinitz,  have 
been  founded  for  seeds  which,  I  believe,  would  have  been 
included  by  Brongniart  in  his  genus. 

Brongniart's  original  description  of  his  genus  is : — 

Cardiocarpus,  Brongniart,  1828. 

Cardioearpo7i,  Prodrome,  p.  87. 

"Fruit  compressed,  lenticular,  cordate  or  reniform, 
acuminate." 

He  included  in  it  five  species,  C  majus,  G.  Pomieri,  C. 
cordiforme,  C.  ovatum,  and  C.  acutum. 

None  of  these  species  were  described  when  Brongniart 
gave  them  as  members  of  his  genus,  and  only  one  of  these 
names  appears  to  have  since  had  a  description  added  to  it,  viz., 
Cardiocarpus  acutus,  which  was  described  by  Lindley  and 
Hutton  in  their  "Fossil  Flora,"  vol.  i.,  pL  Ixxvi.,  1883. 
Lindley  and  Hutton  are,  therefore,  the  authors  of  Cardio- 
carpus acutus,  and  not  Brongniart,  though  they  give 
Brongniart's  name  as  the  authority  for  their  species,  and 
refer  in  support  of  this  to  his  "Prodrome;"  still,  there  is  no 
evidence  to  show  that  the  fossil  so  named  by  Lindley  and 
Hutton  was  similar  to  that  meant  by  Brongniart,  for  Brong- 
niart never  gave  any  description  of  his  plant.  We,  in  fact, 
must  presume  it  was  not  the  same  if  the  genus  Samaropsis , 
Goppert,  is  to  be  retained,  for  the  distinctly  winged  seed 
of  Cardiocarpus  acutus^  would,  according  to  Goppert's 
description  of  his  genus,  place  it  in  Samaropsis. 

Goppert's  definition  of  Samaropsis  is  very  short,  and  not 
very  clear.     I  append  it  here. 

1  Prodrome,  p.  87,  1828. 

2  This  1  believe  to  be  the  seed  of  Gordaites  principaliSy  Gennar  sp. 

VOL.  XII.  -  S 
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Samaropsis,  Goppert,  1864. 
Fosa.  Flomd.  perm.  Form.,  p.  177. 

"Seeds  with  membranaceous  ■wings,  compressed,  mono- 
spermoua." ' 

This  genua  is  more  fully  defined  by  Zeiller  in  his  "  Flore 
foss.  d.  baaain  houil.  d.  Valenciennes,"  p.  643. 

Seeda  generally  very  small,  flat,  lenticular  in  section, 
oval  in  shape,  pointed  or  slightly  emarginate  at  the  summit, 
and  sometimea  cordate  at  the  base,  completely  bordered  by 
a.  membranona  wing,  which  is  more  or  less  developed. 

All  examination  of  Goppert's  figures  shows  that  this 
description  of  Samaropsis  by  Zeiller  coincides  completely 
with  the  plants  included  in  it  by  its  author. 

The  tbiid  genua  in  which  some  of  these  little  seeds  have 
been  placed  is  Oordaicarpus,  Geinitz. 

Gordaicarpus,  Geinitz,  1862. 
Cordaicajpoa,  Djaa,  p.  lEO. 

"Lenticular  or  compressed  globular,  ovate  to  roundly 
cordate,  seed  surrounded  by  a  close  envelope  of  leathery 
consistency,  to  which  a  abort  stem  is  attached.  Probably 
the  fruit  of  Cordaites.     Type:  Carpolithes  Cordai,  Geinitz." 

Zeiller  includes  Cardiocarpus,  Brongt.  (in  part),  in  Oordai- 
carpus, Geinitz,  and  defines  the  latter  genus  thus: — 

Oordaicarpus,  Geinitz. 
ZeilUr,  Flore  foss.  d.  bassin  honil.  d.  Valeu.,  p.  645,  1S8S. 
Seeds  flattened  in  transverse  section,  elliptical  or  len- 
ticular, in  form  oval  or  orbicular,  acuminate  or  obtusely 
pointed  at  the  summit,  often  a  little  emarginate  at  the  base, 
surrounded  by  a  keel  more  or  less  prominent,  surface 
smooth. 

Goppert  and  Fiedler  in  1857^  founded  the  genus  Cydo- 
carpus  for  circular  seeds  having  the  same  general  characters 

'  "  Fractus  aamaroideiiB  membranaceus,  compreasas,  marginc  alatus 
raoDoapcrmus," 

'  Die  foss.  Friichte  d.  StfinltohleD  Form.,  by  T'.  Fiedler— Nov,  Act.  Acad, 
nat.  carioa,  vol.  iiiri.,  p.  261. 
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as  those  which  had  been  placed  by  Geinitz  in  his  Gordai- 
carpus,  only  in  the  former  genus  the  seeds  included  in  it 
were  restricted  to  those  of  circular  form,  whereas  in  Gordai- 
carpus  they  might  either  be  circular  or  oval-cordate. 
Gyclocarpus  is  now  generally  united  with  Cordaicarpus, 

From  the  remarks  just  made,  it  will  be  seen  that  there 
is  very  Uttle  difference  between  the  generic  characters  of 
Gardiocarpus,  Samaropsis,  and  Gordaicarpus,  except  in  the 
degree  of  development  of  the  keel  or  wing. 

As  these  genera  are  generally  employed,  Gardiocarjfnis 
would  appear  to  have  a  feebly  developed  wing,  Samaropsis 
a  strongly  developed  membranous  wing,  while  in  Gordaicarpus 
perhaps  the  seeds  did  not  possess  a  wing,  and  the  apparent 
wing  in  their  fossil  state  arises  from  the  flattening  of  the 
pericarp,  which,  extending  past  the  nucule,  appears  in  this 
condition  as  a  narrow  surrounding  wing  or  keel. 

It  is  true  that  Brongniart  does  not  refer  to  the  seeds 
being  winged  in  the  definition  of  his  genus  Gardiocarpus,  but 
it  is  evidently  for  these  more  or  less  winged  seeds  that 
Brongniart  created  his  genus.  The  tendency,  however, 
seems  to  be  to  pass  over  Brongniart's  Gardiocarpus  in  favour 
of  the  newer  genus  Samaropsis,  Goppert. 

If,  on  the  other  hand,  those  seeds  with  broad  wings  be 
placed  in  Samaropsis,  and  those  with  narrow  wings  in 
Gardiocarpus,  the  difficulty  arises  as  to  where  the  line  of 
demarcation  is  to  be  drawn. 

Zeiller  gives  Gardiocarpus  an  equal  generic  position  with 
Samaropsis  and  Gordaicarpus,  and  he  defines  it  as — 

Gardiocarpus,  Brongt. 

Zeiller,  Flore  foss.  d.  bassin  houil.  d.  Valen.,  p.  647. 

Seeds  flat,  in  section  transversely  lenticular,  in  form 
cordate  or  reniform,  acuminate  or  bluntly  pointed  at  the 
summit,  cordate  at  the  base,  surrounded  by  a  keel  more  or 
less  prominent,  and  generally  formed  of  a  hard  seed  sur- 
rounded by  a  fleshy  envelope. 

In  the  condition  in  which  the  seeds  are  usually  found, 
which  Zeiller  places  in  Gardiocarpus,  they  have  a  narrow 
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keel  or  wing-like  border,  which  it  appears  to  me  may  result 
from  pressure  on  a  pericarp  of  softer  consistency  than  the 
nucule,  though  it  is  possible  that  the  seeds  were  provided 
with  true  narrow  wings.  Nevertheless,  it  is  dilflcult  to 
see  how  Cardiocarpm,  as  here  defined,  cau  ho  satisfactorily 
separated  from  Cordaicarpus. 

To  sum  up  the  matter,  it  would  appear  that  of  the  little 
seeds  under  discussion,  some  possessed  a  true  surrounding 
membranous  wing-like  structure,  while  in  others  the  narrow 
wing-like  border  or  keel  with  which  they  are  usually  pro- 
vided in  the  fossil  state,  probably  results  from  the  compres- 
sion of  a  more  or  less  soft  envelope  which  surrounded  the 
seed. 

In  these  circumstances,  would  it  not  be  better,  either  to 
suppress  Brongniart's  genus  Gardiocarpus  as  insufficiently 
defined,  and  to  use  Sainaropsis,  Gopp.,  for  the  seeds  possess- 
ing undoubted  membranous  wing-like  structures,  and  Cordai- 
caipus,  Geinitz,  for  those  whose  apparent  narrow  wing  or 
keel  is  the  probable  result  of  pressure,  or  tentatively,  to  place  j 
all  these  seeds  in  Brongniart's  Gardiocarpus^  This  last  course  i 
is  that  adopted  here. 

Caediocarpus  NERVoaus,  Kidston,  n.  sp. 
[Plate  v.,  Figs.  3,  4,  and  5.] 

Description. — Form  of  complete  seed,  cordate,  flat;  nucole 
acuminate,  lenticular  in  transverse  section,  broadly  winged, 
membranous  wing  with  several  simple  or  divided  vein-like 
thickenings  passing  from  the  mai^in  of  the  nucule  to  the 
outer  edge  of  the  wing. 

Jtemarks. — The  best  preserved  of  these  little  seeds  is 
shown  at  Figure  3;  its  entire  width  is  about  1  cm.,  the 
nucleus  measuring  about  5  mm.,  and  the  wings  about 
2-5  mm.  each. 

At  the  base  of  the  seed  the  wing  narrows,  and  a  notch  is 
thus  formed  which  gives  the  seed  a  cordate  outline. 

None  of  the  specimens  show  the  apex  sufficiently  well 
preserved  to  determine  whether  the  wing  was  continuous  or 
cleft  at  the  apex.    The  character  which  at  once  distinguished 
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this  species  is  the  strong  vein-like  markings  which  extend 
from  the  margin  of  the  nucleus  to  the  periphery  of  the  wing. 
These  veins  are  usually  simple,  but  occasionally  forked. 

The  specimens  which  are  in  the  Collection  of  the 
Geological  Survey  of  Great  Britain,  Museum,  Jermyn  Street, 
London,  were  collected  by  Mr  J.  Rhodes. 

Horizon, — Calciferous  Sandstone  Series ;  Lower  Limestone 
Series ;  Cement  Stone  Group. 

Localities, — Horncliflfe  Dean,  near  mUl,  river  Tweed;  south 
of  Horncliflfe  village,  Northumberland ;  Eiver  Coquet,  ^  mile 
KKE.  of  Holystone,  Northumberland. 

Cardiocarpus  bicaudatus,  Kidston,  n.  sp. 
[Plate  VI.,  Figs.  3,  4] 

Description, — General  form  cordate-apiculate,  with  two 
tail-like  downward  expansions  of  the  membranous  wing; 
nucule  oval,  acute,  lenticular  in  transverse  section,  wing 
broad,  smooth,  entirely  surrounding  the  seed,  apiculate  at 
apex,  and  at  the  base  extending  into  two  long  tail-like  lobes. 

Remarks, — The  largest  specimen,  PI.  VI.,  Fig.  3,  is  1*5  cm. 
broad  and  about  1*4  cm.  long,  measured  from  the  sinus 
between  the  tail-like  wings.  The  wings  are  about  5  mm. 
broad,  and  the  two  lobes  are  about  1  cm.  long.  The  nucule 
is  oval-acuminate,  and  surrounding  it  is  a  thickened  vein- 
like band  which  extends  to  the  apex  of  the  two  basal  lobes. 
This  is  exhibited  in  both  the  figures  of  the  species.  These 
two  vein-like  structures  extend  upwards,  round  the  nucule, 
and  end  in  a  short  excurrent  point  as  seen  at  Fig.  4.  If  we 
except  the  two  caudate  appendages,  the  fossil  has  very  much 
the  appearance  of  the  seed  of  the  elm. 

Horizon, — Calciferous  Sandstone  Series;  (Cement  Stone 
Group.) 

Locality. — Long  Craig  Bay,  about  1^  mile  west  of  Dunbar, 
Haddingtonshire. 
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Explanation  of  Plates. 
Plate  IV. 

Fig.  1.  SpkenopUrU  Lunsii,  Kidatau. 

Locality. — BardiebouM,  near 

flbrutm.— Cdcifaroua  Sauilatona  Series  (Reg,  No.  649). 
Fig.  2.  Sphsiutpltrla  Duiutii,  Eidstou. 

Locality. — Colin  ton,  Midlotliian. 

Soriam. — Galcifeious  Sindstane  Series  (Keg.  No.  U£0). 
Figl.  3,  i.  Pinooles  from  specimea  abowu  nt  Fig.  *2 ;   x  8. 

Plate  V. 

Fig.  1,  Flwnatoptcrii  clcgans,  Eidatou. 

Locality.— EiBt  Eilbride,  Lanarkshire, 

BtTJion. — Carlioniforons  Limestone  Seriea  (Ksg.  No.  7B1). 
Fig.  la.  Portion  of  Fig.  1,  slightly  enlarged. 
Fig.  2.  Shaw^lerit  siiiaateata,  Eidston. 

Locality. — Lowia  Burn,  North  Tjnodale,  Nortliumberland. 

ffomon.— Calciferons  Sandstone  Series, 
SjieaimeD  in  the  Calkotion  of  tbe  Geological  Snrvey  ol  England. 
Figs.  3-G.  Oardioearpiui  narvosus,  Eidaton. 

LocaUly. — Horncliffe  Dean,  rirer  Tweed,  North nmberland. 

,Homon. —CalciferonB  Sandstone  Series, 
Specimens  in  the  Collection  of  the  Geological  Survey  of  England. 

Plate  VI. 

Fig.  1.  Bhacopteris  iKbcutieala,  Kidston, 

Locality. — Lewis  Bum,  North  Tynedale,  Northumberland. 
RoriKn. — Calciferous  Sandstone  Series. 
Specimen  in  the  Collection  of  the  Geological  Survey  of  England. 
Fig.  2.  SigtUaria.  Yowigiana,  Eidaton. 

Locality. — Bobroystone,  Lanarkahire, 
Horiam. — Catbonifeions  Limestone  Seriea. 
Specimen  in  the  Hunt^rian  Muaeum,  University  of  Glasgow. 
Fig.  2a.  Leaf-scar,  enlarged. 
Figs.  9,  4,  Cardiocarjnis  bicaudatva,  Eidston. 

Locality. — Long  Craig  Bay,  IJ  mile  west  of  Duubar,  Hoddicg- 

tOD  shire. 
Horima — Calciferoua   Sandatone  Series  (Eeg.   Nos.   1940   and 
1941). 

My  tlianka  are  due  to  Sir  Archibald  Geikie  for  permissiou 
to  describe  the  specimens  belonging  to  the  Geological  Survey 
Collection. 

The  specimens  distinguished  by  Registration  numbers  are 
in  the  author's  collection. 
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XVII.  On  Cephalaspis  magnifica,  a  new  Fossil  Fish  from  the 
Caithness  Flagstones.  By  E.  H.  Traquair,  Esq.,  M.D., 
LL.D.,  F.RS.     [Plate  VII.] 

(Read  20tli  December  1893.) 

Fishes  of  the  family  Cephalaspidae  are,  as  is  well  known, 
especially  characteristic  of  the  uppermost  Silurian  and 
lowermost  Devonian  rocks.  Only  one  solitary  species 
(Cephalaspis  laticeps,  Traq.)  has  occurred  in  the  Upper 
Devonian  of  Canada. 

But  though  the  family  is  well  represented  in  the  Lower 
Old  Red  Sandstone  of  the  West  of  England  by  species  of 
the  genera  Cephalaspis,  Auchenaspis,  and  IHdymaspis,  and 
though  Cephalaspis  is  the  most  characteristic  genus  of  fossil 
fish  in  the  corresponding  rocks  of  the  central  area  of  Scotland, 
not  a  single  remnant  of  a  Cephalaspidian  had  ever  been 
found  in  that  great  Orcadian  area  of  Old  Red  Sandstone, 
which  includes  all  the  rocks  of  that  formation  north  of  the 
Grampian  Mountains,  and  is  supposed  to  have  been 
deposited  in  the  hypothetical  Lake  Orcadie.^  Notwith- 
standing the  richness  of  the  fish-fauna  of  these  rocks, 
Cephalaspidae  have  hitherto  been  conspicuous  by  their 
absence.  It  was,  therefore,  with  a  feeling  of  agreeable 
surprise  that,  in  the  month  of  August  of  this  year,  I  re- 
cognised in  a  fossil  deposited  in  the  office  of  the  Caithness 
Flagstone  Company  at  Thurso,  and  recently  discovered  by 
their  workmen  in  the  great  pavement  quarry  at  Spital, 
about  ten  miles  inland,  a  veritable  Cephalaspis,  of  unusual 
size  for  the  genus,  and  belonging  to  an  undescribed  species. 
On  learning  my  opinion  of  its  importance,  the  officials  of 
the  company,  with  characteristic  public  spirit  and  generosity, 
at  once  presented  this  specimen  to  the  Edinburgh  Museum 
of  Science  and  Art. 

Accordingly,  at  the  meeting  of  the  British  Association, 
which  was  held  at  Nottingham  in  the  following  September, 
I    announced    this    discovery,  and    briefly    described    the 

^  See  Sir  A.  Geikie's  paper   On    the  Old  Red  Sandstone    of   Western 
Europe — Trans.  Roy.  Soc.  Edin.,  vol.  xxviii.,  1878,  p.  864. 
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speciiiien  midet  the  name  of  Cepkalaspis  moAjnifico.,  and  an 
abstract  of  the  papei-  read  on  that  occasion  has  been  already 
published  in  the  Annals  of  Scottish  Natural  HiBtory  for 
October  last.  lu  the  present  commimieatiou  I  propose  to 
give  a  more  detailed  deacription  of  the  fish,  along  with  an 
accurate  figure. 

The  species  of  Oepkalaspis  which  have  been  previously 
recognised  are  as  follows  :  '^ 

C  Murchisoni,  Egert.  (MemiGJ/daspis,  Lauk.).  Ludlow 
Tilestone  and  Old  Red  Sandstone  Passage  Beds,  Hereford- 
shire. 

C.  MghihodM,  Lank.     Ludlow  Tileatones,  Ludlow. 

G.  Lyelli,  Agass.  Lower  Devonian  (Old  Eed  Sandstone), 
Forfarshire,  Perthshire,  Lanarkshire.  With  this  species  Mr 
Smith  Woodward  unites  C.  Agassixii,  Lank.,  from  the  West 
of  England. 

C  Salweyi,  Egert  {Zeiuxspis,  Lank.}.  Lower  Devonian 
(Cornstones),  Herefordshire. 

0.  Powriei,  Lank.  Lower  Devonian  (Old  Red  Sandstone), 
Forfarshire. 

0.  Pagd,  Lank,  Lower  Devonian  (Old  Red  Sandstone), 
Forfarshire.  Mr  Smith  Woodward  coniirms  Lankester's 
suspicion  that  C.  asper,  Lank.,  may  only  be  the  adult  form 
of  C.  Pagei. 

C.  Dawsoni,  Lank.     Lower  Devonian,  Gasp^,  Canada. 

0.  CampbelltowTiensis,  Whiteaves.  Lower  Devonian,  Camp- 
beUtown,  Canada. 

0.  Jexi,  Traquair.    Lower  Devonian,  Campbelltowu,  Canada. 

0.  laticepa,  Traquair.  Upper  Devonian,  Scaumenac  Bay, 
Canada. 

Cephalaspis  magniflca. 

Cepkalaspis  magnifica,  Traqunir,  Brit.  Assoc.  Rep, ,  Nottingham,  1893  ; 
Ann.  Scot,  Nat,  HUt,,  Oct.  1893,  pp,  209-7. 

The  new  species  from  Caithness  (PI.  VII.)  is  large,  exceed- 
ing in  size  any  Cephalmpis  hitherto  described,  even  the 

'  For  rafarBuces  to  the  previoua  literature  of  Cephalaspis  up  to  1891,  ace 
A.  Smith  Woodward's  Cat.  Fobs.  Fishes  Brit.  Mns.,  pt,  ii.,  pp.  176-200. 
C.  Jtxi,  Traq.,  is  oharaoterisBd  in  Geol.  Mag.  (8),  vol.  i.,  1893,  p,  14?  ; 
alao  in  Ptoc,  Boy.  Phys.  Sac.  Edin.,  toI,  xl,  1888,  p.  114. 
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comparatively  gigantic  C,  Salweyi,  Egert.,  and  C.  Jexi,  Traq. 
Being  crushed  perfectly  flat,  the  contour  of  the  shield  appears 
broader  than  it  would  have  been  had  its  natural  vaulting 
been  preserved.  The  left  cornu  is  perfect,  but  the  right  one 
is  injured, — had  that  not  been  the  case,  the  shield  would 
have  measured  no  less  than  12  inches  across  in  the  flattened 
condition.  The  limits  of  the  posterior  margin  of  the  shield 
are  not  very  definite,  and  behind  it  there  are  some  rather 
obscure  remains  of  the  body  scales. 

The  following  measurements  of  the  cephalic  shield  may  be 
noted : — 

Length  of  shield  from  back  to  front,  .         .         .        .  8J  inches. 

Semi-diameter  from  mesial  line  across  broadest  part  on 

left  side, 6 

Semi-diameter  to  tip  of  left  cornu, 5  j 

From  tip  of  snout  to  opposite  anterior  margins  of  orbits,  .  3^ 

From  tip  of  snout  straight  to  tip  of  left  cornu,  .  11 

Breadth  across  base  of  cornu, 1^ 

Length  of  cornu, 2J      ,, 

The  snout  is  bluntly  pointed,  the  cornu  comparatively 
short  and  broad-based,  as  seen  by  the  above  measurements, 
and  is  not  provided  with  any  denticulations  along  the  inner 
margin. 

The  orbits  are  oval,  1  inch  in  diameter  antero-posteriorly, 
f  inch  transversely,  while  the  width  of  the  interorbital  space 
is  1^  inch.  Owing  to  the  extreme  flattening  of  the  shield, 
no  traces  are  seen  of  the  various  fossae  and  prominences 
ordinarily  seen  in  connection  with  the  orbital  region  in 
Cephalaspis,  except  in  the  case  of  the  "  post-orbital  valley," 
the  position  of  which  seems  fairly  well  indicated. 

The  contour  of  the  reflected  edge  of  the  shield,  which  is,  of 
course,  ventral  in  position,  is  clearly  seen  through  the  dorsal 
portion,  much  of  which  has  indeed  been  removed  (and  lost) 
with  the  counterpart  of  the  fossil.  This  inferior  rim  is  con- 
tinuous all  round,  and  not  open  or  interrupted  behind  as  in 
Lankester's  figure  of  the  lower  surface  of  the  shield  in 
C.  Lyelli}  It  encloses  a  rounded-quadrangular  area,  whose 
angles  are   anterior,  posterior,  right,  and  left,  and  whose 

^  Fishes  of  the  Old  Red  Sandstone,  Cephalaspidae — Palseont.  Soc.  for 
1869,  p.  37,  fig.  12.  .  .,    . 
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centre  is  rather  in  front  of  the  eyes.  Each  diagonal  of  this 
area  measures  6  inches. 

The  outer  layer  of  the  shield  is  unfortunately  not  present 
over  much  of  the  surface,  though  its  ornamentation  is  here 
and  there  visihle.  This  ornamentation  consists  of  an  excea- 
sively  minute  tuberculation,  which  is,  however,  coarser  and 
more  marked  round  the  edges  of  tlie  shield,  and  of  the  orbits 
(PI.  VII.,  Fig.  2),  as  well  as  along  the  inner  margin  of  the  cornu. 
The  pseudo-tessellation  of  the  middle  layer  is  well  seen,  the 
tesserre  (Fig.  4)  being  mostly  ^  to  ^  inch  in  diameter,  which 
is  very  small  in  proportion  to  the  size  of  the  shield.  The 
specimen  exhibits  no  trace  of  the  radiating  vascular  canals 
usually  seen  in  connection  with  the  inner  layer  of  the  shield 
in  Cephalaspis.  The  body  remains  are  too  obscure  for 
description,  but  clear  evidence  is  afforded  of  a  tubercular 
ornament  of  the  scales,  similar  to  that  of  the  cranial  shield. 

CepJialaspis  magnifica.,  the  largest  representative  of  the 
genus  at  present  known,  may  be  readily  distinguished  from 
all  previously  described  species.  It  is  the  only  species 
besides  0.  Gampielltovmenais,  Whiteaves,  which  has  a  pointed 
snout,  but  this  pointing  is  not  nearly  so  proDiiueutly  developed 
as  in  that  Canadian  form.  The  orbits  are  also  proportionally 
smaller  and  farther  apart  than  in  G.  CainphdUoionBnsis,  and 
the  cornua,  instead  of  being  long  and  curved,  are  compara- 
tively short  and  broad-based. 

The  above-described  specimen  is  not  merely  a  uniq^ue 
example  of  a  new  species  of  fossil  fish,  but,  as  mentioned  at 
the  beginning  of  this  paper,  it  constitutes  the  first  recorded 
occurrence  of  a  fish  of  the  family  Cephalaspidfe  in  the  rocks 
of  the  Orcadian  area  of  Old  Eed  Sandstone.  But  the  dis- 
covery of  a  species  of  Cephalaspis  in  the  Caithness  Flags  has 
no  important  bearing  on  the  question  of  the  age  of  the 
Lower  Old  Eed  Sandstone  of  this  area,  relative  to  that  of  the 
"  Caledonian  "  area  of  Central  Scotland,  or  of  the  "  Welsh  " 
area  of  the  West  of  England  and  adjoining  parts  of  Wales. 
For  the  occurrence  of  another  species  of  Cephalaspis  (C. 
laticeps,  Traq.)  in  the   Upper  Devonian  rocks  of  Canada,^ 

,     ,         1  R.  H.,  Taqmiir  in  Gaol.  Mi«.  (8),  1890,  vol.  vii.,  p.  18. 


On  Cephalaspis  magnifica/rcwi  the  Caithness  Flagstones.  273 

shows  that  the  genus  continued  to  exist  untU  far  on  in  that 
great  epoch  of  the  world's  history. 

But  the  specimen  is  of  great  interest  in  its  bearing  on  the 
question  of  the  imperfection  of  the  Geological  Eecord  which 
a  few  writers  seem  even  yet  to  be  desirous  of  minimising. 
It  is  well-nigh  seventy  years  since  the  fossil  fishes  of  the 
Old  Eed  Sandstone  of  the  north  of  Scotland  began  to  be 
assiduously  collected, — for  Sedgwick  and  Murchison's  paper, 
in  which  Caithness  ichthyolites  were  first  figured,  was  pub- 
lished in  1828.^  But  the  labours  of  Traill  and  others  in 
Orkney — of  Sedgwick  and  Murchison,  of  Dick,  and  of  C.  W. 
Peach  in  Caithness — of  Hugh  Miller,  Stables,  Malcolmson, 
Duff,  Lady  Gordon  Gumming,  and  others  along  the  shores  of 
the  Moray  Firth,  did  not,  during  these  sixty-five  years  now 
concluded,  disclose  a  single  relic  of  any  Cephalaspidian  in 
the  rocks  in  question,  and  people  were  naturally  left  to 
believe  that  no  fishes  of  that  family  existed  in  the  waters 
in  which  they  were  deposited. 

Suddenly  and  unexpectedly,  however,  during  the  past 
summer  a  Cephalaspis  is  discovered  in  the  Thurso  district, 
and  in  a  quarry  which  had  been  worked  for  paving-stones 
for  at  least  thirty-five  years.  Only  one  single  specimen, 
too,  is  found,  but  it  must  have  had  parents,  and  relatives, 
and  ancestors.    Where  are  they  ? 

Explanation  of  Plate  VII. 

Fig.  1.  Cephalaspis  magnifica^  Traq. ;  one-third  natural  size. 

Fig.  2.  Tuberculation  of  the  surface  at  the  margin  of  the  orbit ;  magnified 
3  diameters. 

Fig.  3.  Finer  tuberculation  of  the  surface ;  magnified  3  diameters. 

Fig.  4.  Pseudo-tessellation  of  the  middle  layer  of  the  shield ;  magnified  2 
diameters. 

^  On  the  Structure  and  Relations  of  the  Deposits  contained  between  the 
Primary  Rocks  and  the  Oolitic  Series  in  the  North  of  Scotland — Trans.  Geol. 
Soc.  (2),  vol.  iii.,  pp.  125-160,  plates  xiv.-xvii. 
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XVni.  Obituary  Noticeof  the  late  George  Brook,F.L.S.,h\R.S.E. 
By  William  E.  Hovle,  M.A.  (Oxon.),  F.E.S.E. 

(Read  17th  JEiuiiarf  18D1.) 

Geoi^e  Brook  was  born  on  Marcli  17,  1857,  of  Yorkaliire 
descent,  and  was  a  typical  example  of  tlie  sturdy  independ- 
ence characteristic  of  that  county.  He  was  educated  at  the 
Friende'  School,  Alderley  Edge,  and  in  1873  entered  as  a 
science  student  at  the  Owens  College.  His  love  of  natural 
history  waa  innate,  and  when  he  left  college  it  was  not  to 
discontinue  his  studies,  but  only  to  prosecute  them  with 
undiminished  ardour.  Though  actively  engaged  in  business 
in  Hudders6eld,  he  devoted  his  leisure  hours  to  botanical, 
and  zoological  reseai'ches,  in  conjunction  with  the  late  Mr  J. 
W.  Davis  and  other  kindred  spirits.  Among  the  earliest  of 
his  investigations  were  those  on  the  Collemhola,  some  results 
of  which  are  embodied  in  comnmnications  to  the  Linnean 
Society  in  1882  and  1883;  and  it  is  interesting  to  note  that 
his  iinal  act,  as  a  zoologist,  was  the  determination  of  one  of 
these  insects  for  his  friend  Professor  Herdman.  For  some 
years  he  maintained,  with  conspicuous  success,  a  marine 
aquarium  at  his  inland  home,  some  of  the  general  results  of 
which  were  given  to  the  world  in  his  "  Notes  from  my 
Aquarium,"  and  in  the  first  paper  he  read  before  this  Society, 
"  On  the  Aeration  of  Marine  Aquaria  " ;  whilst  his  papers  on 
the  development  of  the  Lesser  Weever  Fish,  and  of  Motella 
mmtela,  read  before  the  Linnean  Society  in  1884,  demon- 
strated the  fact  that  his  tanks  were  not  the  toys  of  an 
amateur,  but  instruments  of  scientific  research.  These 
invest^tions  upon  fishes  led  to  hia  being  invited  in  1884  to 
come  to  Edinburgh  as  scientific  assistant  to  the  Scottish 
Fishery  Board.  During  his  connection  with  that  body  he 
accumulated  stores  of  information  as  to  the  habits  and  life- 
history  of  various  food-fishes,  and  used  his  opportunities  to 
collect  material  for  the  continuation  of  his  memoirs  on  the 
embryology  of  teleostean  fishes.  The  most  important  result 
of  this  work  was  the  independent,  though  not  the  earliest, 
establishment   of    the   origin   of    the    endoderm    from   the 
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periblast.  This  was  announced  in  the  Qiuirterly  Journal  of 
Microscopical  Science  in  January  1885,  and  confirmed  in 
several  papers  contributed  to  this  Society  and  to  the  Eoyal 
Society  of  Edinburgh. 

Other  memoirs  written  about  this  time  are  systematic,  such 
as  the  revision  of  the  genus  Zeugopterus  and  of  the  sucker- 
fishes  Liparis  and  Lepadogaster^  whilst  others  are  of  more 
general  biological  interest,  as,  for  example,  the  elaborate 
inquiry  into  the  restoration  of  lost  parts  in  certain 
Crustaceans. 

The  Crustacea  were  always  a  favourite  group  with  Brook, 
and  it  was  at  one  time  his  intention  to  have  devoted  a  large 
part  of  his  time  to  their  study.  The  proposal  of  Dr  John 
Murray  that  he  should  investigate  the  Antipatharia  collected 
by  the  "  Challenger,"  however,  turned  his  attention  to  the 
Coelenterates.  The  report  upon  this  group,  published  among 
the  zoological  results  of  that  memorable  voyage,  was  a  work 
of  great  and  lasting  importance.  Not  only  did  the  author 
clear  up  many  complicated  questions  of  systematic  interest, 
but  his  morphological  work  upon  the  homology  of  the 
mesenteries  in  Antipatharia  and  Alcyonaria,  and  the  dis- 
covery of  the  peculiar  dimorphism  in  Schizopathes,  were  of 
even  greater  importance.  These  researches  led  to  the 
beginning  of  his  last  and  greatest  work,  the  "  Catalogue  of 
Madreporaria  in  the  British  Museum."  Only  one  volume 
had  been  published  when  the  gifted  author  was  called  from 
among  us,  but  it  is  a  work  of  inestimable  value.  The  name 
"  Catalogue "  by  no  means  indicates  its  scope,  for  it  deals 
not  merely  with  the  British  Museum  collection,  but  is  an 
exhaustive  monograph  of  all  the  species  known  to  exist. 
For  the  purpose  of  its  preparation  Mr  Brook  visited  the 
more  important  museums  on  the  Continent,  in  order  to 
examine  the  types  of  Lamarck  and  others,  and  it  is  no  secret 
that  the  work  could  only  have  been  accomplished  by  a  man 
of  independent  means,  who  was  prepared  to  make  it  a  labour 
of  love. 

Such  is  a  very  brief  epitome  of  George  Brook's  scientific 
work,  but  there  are  other  aspects  of  his  career  to  which  we 
must  turn.     A  lecturer  on  embryology  in  the  University  of 
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Edinburgh,  ho  was  a  supcessful  teacher,  and  by  diut  of  hard 
work  and  considerable  self-sacrifice,  created  a  most  efficient 
departments  To  this  Society  he  was  a  firm  and  constant 
friend — elected  a  Fellow  in  1886,  he  was  placed  on  the 
Council  in  the  following  year,  and  elected  a  Vice-President 
in  1888. 

As  a  scientific  worker  he  was  enthusiastic  and  con- 
scientious; he  drew  his  conclusions  with  caution,  but  was 
ready  to  defend  them  vigorously.  He  was  a  genial  comrade, 
but  only  those  of  us  who  had  the  privilege  of  long-standing 
friendship  with  him  knew  the  warmth  and  sincerity  of  his 


XIX.  Obituary  Notice  of  the  late  Charles  Jenner,  F.Ii.S.E. 
By  J.  G.  GooDCUiLD,  F.Z.S.,  F.G.S.,  Vice-Pr«aident. 

(Read  17tb  January  189i.) 

Mr  Jenner  was  born  in  Kent,  went  to  school  there  for  a 
few  years,  left  England  in  his  early  teens  for  the  north,  there 
entered  into  l)usinesg,  and,  eveni-ually,  built  up  one  of  the 
most  important  commercial  concerns  to  be  found  in  any  part 
of  the  kingdom.  Practically  Mr  Jenner  was  a  self-educated 
man,  as  by  far  the  greater  part  of  what  he  knew  was  acquired 
during  the  intervals  between  business  hours;  and  it  is  aa 
well  to  remember  that  in  thoae  days  self-tuition  was  by  no 
means  the  comparatively  easy  matter  that  it  is  now. 

All  this  implies  that  he  was  a  man  of  strong  will,  energetic, 
enterprising,  and  business-like,  and  that  he  was  clear-headed, 
observant,  and  shrewd,  beyond  the  ordinary  run  of  men.  It 
implies  also  that  he  possessed,  largely,  the  power  of  bearing 
great  numbers  of  facts  in  mind,  and  of  being  able  to  marshal 
those  facts  in  such  a  manner  as  to  frequently  base  sound 
generalisations  upon  them. 

Mr  Jenner's  real  education  may  be  said  to  have  com- 
menced when  he  began  to  travel  for  commercial  purposes. 
These  led  him  to  visit,  year  after  year,  many  different  parts 
of  this  kingdom,  and  eventually  took  him  repeatedly  to  many 
of  the  beat-known  cities  on  the  Continent.     He  appears  to 
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have  been  always  an  observant  man,  and  he  was  not  long  in 
turning  the  opportunities  afiforded  by  travel  to  good  account. 
By  degrees  he  developed  a  taste  for  art,  especially  for 
sculpture,  and  for  architecture.  He  became  more  and  more 
interested  in  literature;  and,  eventually,  he  contrived  to 
gain  no  small  amount  of  knowledge  of  various  branches  of 
science. 

As  soon  as  his  income  permitted,  he  obtained  the  best  oral 
instruction  his  means  at  the  time  could  command,  and  as  his 
memory  was  particularly  retentive  almost  up  to  the  day  of 
his  death,  he  acquired  a  good  general  knowledge  of  a  wide 
range  of  subjects. 

In  science,  it  is  well  known  that  Mr  Jenner  had  long 
taken  considerable  interest  in  botany.  Indeed,  he  knew  a 
great  deal  about  the  structure  and  the  life-history  of  certain 
branches  of  the  Cryptogams  some  years  before  that  part  of 
the  subject  had  begun  to  attract  much  attention  in  this 
country.  His  interest  in  the  lower  forms  of  vegetable  life 
continued  until  after  he  was  turned  eighty,  and  I  know  that 
he  made  the  best  endeavour  failing  eyesight  would  permit  to 
read  through  the  last  English  edition  of  Sach's  "Botany," 
which  he  did  with  his  microscope  beside  him.  Every  visitor 
to  Easter  Duddingstone  Lodge  must  have  been  more  or  less 
delighted  with  the  wonderfully  fine  botanical  garden  he  had 
made  there.  It  was  for  a  long  time,  and  perhaps  it  is  still, 
one  of  the  best  of  its  kind  in  existence.  Mr  Lindsay  and 
others  have  already  described  this  in  some  detail,  and  there- 
fore no  more  need  be  said  on  this  occasion. 

Amongst  other  sciences,  Mr  Jenner  for  several  years  took 
much  interest  in  geology.  He  used  to  take  oral  instruction 
in  the  field  from  the  best  teachers  he  could  attract  to  himself, 
and,  as  he  was  above  all  things  a  practical  man,  nothing 
short  of  seeing  and  judging  of  geological  facts  for  himself 
would  ever  satisfy  him.  He  was  a  man  of  whom  it  may 
fairly  be  said  that  he  carried  originality  sometimes  to  an 
extreme.  This  was  true  of  him  in  his  science  work  as  much 
as  in  the  ordinary  affairs  of  everyday  life.  Little  wonder 
need  be  felt  under  these  circumstances  if  a  man  who  had 
been   always  accustomed    to  observe,   think,   and  act  for 
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himself,  occasionally  arrived  at  conclusions  different  in  many 
respects  from  those  reached  by  bis  more  steady-going  con- 
temporaries. Still,  although  one  could  not  always  agree 
with  him  in  the  views  that  he  had  thought  out  for  himself, 
his  conclusions  always  repaid  attentive  consideration.  They 
not  only  possessed  the  charm  of  originality,  but  they  were, 
almost  always,  good  broad  generalisations,  which,  if  not  in 
every  case  sound,  yet  enabled  those  who  grasped  them  to 
take  a  wider,  better,  and  more  comprehensive  view  of  tlie 
subject  to  which  they  happened  to  relate. 

During  the  last  five  or  six  years  his  attention  had  been 
much  attracted  by  the  discoveries  relating  to  the  geological 
structure  of  the  north-west  Highlands  of  Scotland,  which 
have  formed  the  subject  of  various  communications  by 
Professor  Lapworth  and  the  working  staff  of  the  Geological 
Survey  of  Scotland.  Many  people  with  good  brains  fail  even 
now  to  grasp  the  fuU  meaning  of  the  complicated  structures 
referred  to,  but  my  geological  friends  who  knew  Mr  Jenner 
wiU  bear  me  out  in  the  statement  that  this  old  man  of  eighty- 
four  had  got  all  the  broader  features  of  that  marvellous  piece 
of  geological  history  thoroughly  in  mind.  For  this  he  was,  it 
is  true,  largely  indebted  to  the  teaching  of  Professor  Lapworth 
and  Mr  Peach  themselves. 

Prom  the  geological  history  of  Sutherland  he  turned  hia 
attention  to  that  of  the  central  Alps,  with  whose  topography 
his  travels  had  made  him  familiar.  One  of  the  last  visits  I 
paid  to  the  house  was  for  the  purpose  of  discussing  with  him 
some  of  the  more  interesting  passages  relating  to  the  geology 
of  the  Alps  in  Heira'a  "  Mechanismus  der  Gebirgbildung,"  of 
which  book  he  was  particularly  fond. 

Although  Mr  Jenner  latterly  did  but  little  original 
scientific  work  himself,  yet  both  individuals  and  societies 
engaged  in  research  ever  found  in  him  a  warm  and  helpful 
friend. 
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XX.  Achanarras  Revisited,     By  R  H.  Traquair,  M.D., 

LL.T).,  F.R.S. 

(Read  20th  December  1893.) 

In  December  1889  I  first  brought  the  subject  of  the  fossik 
found  in  the  Old  Red  Sandstone  at  Achanarras  Quarry  in 
Caithness  before  the  Society,  but  not  having  at  that  time 
visited  the  locality,  I  judged  it  better  to  defer  publication  of 
the  paper.  In  August  1890  I  proceeded  to  Achanarras  along 
with  my  friend  Mr  John  iJunn,  now  our  Secretary,  and 
having  seen  the  place,  and  hunted  for  fossils  among  the 
debris,  as  well  as  having  received  for-  the  Museum  a  dona- 
tion of  specimens  from  the  Caithness  Flagstone  Company,  I 
revised  my  previous  paper  and  published  it  in  the  Annals 
and  Magazine  of  Natural  History  for  December  of  that  year. 
In  that  paper  I  recorded  the  occurrence  there  of  thirteen 
species  of  fossil  fishes,  of  which  some  had  not  previously 
been  found  in  Caithness,  while  one,  which  I  named  Palceo- 
spondylus  Chinni,  was  new  to  science,  and  of  the  greatest 
interest  from  a  zoological  point  of  view. 

Again  in  1891 1  visited  the  quarry,  and  from  material  then 
collected,  supplemented  by  specimens  obtained  from  Mr 
Donald  Calder  of  Thurso,  I  furnished  the  Society  with  a  paper, 
entitled,  "  A  Further  Description  of  Palceospondylus  Ounni" 
which  was  published  in  the  last  fasciculus  of  our  Proceedings. 

But  it  was  not  till  the  summer  of  the  present  year  that  I 
had  the  opportunity  of  seeing  the  quarry  being  actually 
worked,  and  pumped  clear  of  water,  which  in  ordinary  con- 
ditions covers  the  "  bottom "  rock,  in  which  the  fossils  are 
most  abundant.  Here  I  must  return  my  best  thanks  to  the 
directors,  secretary,  and  managers  of  the  Caithness  Flagstone 
Company  for  the  kindness  with  which  they  afforded  me 
every  facility  for  examining  the  rocks  exposed  in  the  section; 
and  to  the  Company  the  Edinburgh  Museum  is  also  indebted 
for  another  large  donation  of  fossils,  both  from  Achanarras  and 
from  Spital,  those  from  the  last-named  locality  including  the 
unique  specimen  of  Cephalaspis  magnifica,  which  I  have  just 
brought  before  you  in  a  separate  paper.  The  results  of  this 
VOL.  xn.  T 
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last  visit  to  Achanarras  form  the  subject  of  the  present 
commnnication. 

The  Hill  of  Achanarras  is  a  low,  gently-sloping  elevation 
attaining  a  height  of  392   feet  above  tbe  sea-level,  and 
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South  end  of  Achanarras  (Juarry,  looking  S.S.W.  towards  tlie  Mi)rvcn 
Mountains.     From  a  sketch  by  Mr  \V.  Sinitli. 

situated  about  3  miles  to  the  soutli  of  Halkirk,  Not  far 
from  its  flattened  summit,  on  the  western  side,  lies  the 
quarry,  tbe  distance  of  which  to  the  well-known  piivement 
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quarries  at  the  base  of  the  somewhat  higher  Hill  of  Spital  is 
rather  more  than  a  mile  in  an  easterly  direction.  Here  we 
are  just  over  the  border-line  which  separates  the  more  or 
less  cultivated  region  of  the  north-east  of  Caithness  from  the 
bare  moorland  of  the  south-west;  and  the  accompanying 
sketch  (Fig.  1),  from  the  pencil  of  my  friend  Mr  W.  Smith, 
gives  a  vivid  idea  of  the  appearance  of  the  district  between 
Achanarras  and  the  Morven  Mountains  on  the  borders  of 
Sutherland.  Of  these  the  high  one  on  the  right  is  the  well- 
known  Morven  itself,  and  the  distance  from  the  quarry  to 
its  base  is  not  less  than  18  miles,  yet  it  is  hard  to  imagine 
a  scene  of  more  monotonous  desolation  than  that  which  the 
low  flat  stretch  of  intervening  country  presents  to  the  eye. 
Nearly  all  is  Old  Eed  Sandstone;  even  the  summit  of 
Morven  is  composed  of  the  lowermost  conglomerate  of  the 
Caithness  series,  though  its  base  consists  of  crystalline 
rocks. 

From  Mr  Shearer,  of  the  Bank  of  Scotland,  Thurso,  I 
learn  that  the  quarry  was  first  opened  about  the  year  1870, 
by  Mr  James  Munro,  farmer  at  Achanarras,  for  the  purpose 
of  obtaining  stones  for  fencing  and  farm  buildings;  but 
shortly  afterwards  it  passed  into  the  hands  of  the  Thurso 
Flagstone  Quarrying  Company,  which  a  few  years  ago  was 
reconstituted  as  the  Caithness  Flagstone  Company,  the 
present  lessees.  It  has  never  been  worked  for  the  purpose 
of  obtaining  street  paving-stone,  as  the  flags  into  which  the 
rock  divides  are  far  too  thin.  For  roofing-slate  the  stone  is 
also  too  hard  and  refractory — difficult  to  cut,  and  impossible 
to  "hole."  Achanarras  slates  must  therefore,  if  used,  be 
notched  on  either  side,  and  fastened  each  with  two  nails 
instead  of  with  a  single  one,  as  in  ordinary  cases. 

The  vertical  thickness  of  rock  exposed  in  the  part  of  the 
quarry  which  I  saw  in  working  operation  amounts  to  a  little 
over  8^  feet,  and  the  beds,  which  dip  so  gently  to  the  east  as 
to  be  nearly  horizontal,  may  be  indicated  in  the  accompany- 
ing diagrammatic  section  (Fig.  2). 

The  uppermost  bed  (A),  about  4  feet  in  thickness,  is  much 
weathered,  and  divides  into  comparatively  thin  laminae,  each 
^  to  i  inch  in  thickness,  the  partings  being  very  ochreous. 
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When  broken  acroga,  their  laminaa  are  found  to  be  very  bard 
internally,  and  bluisb-grey  in  colour. 

The  second  bed  (B),  measuring  about  2  feet  vertically, 
consists  of  very  hard  pale  bluish-grey  flags,  usually  about 
1  ^  inch  in  thickness,  and 
also  showing  ochreous  part- 
ings. These  flags,  when  newly 
taken  out,  are  very  hard  and 
difficult  to  spUt,  but  when 
exposed  for  some  time  on  the 
heap,  they  become  rusty  and 
crumble  away  along  the  edges, 
while  the  weathering  also 
tends  to  eat  inwards,  ao  as 
ultimately  to  split  the  whole 
up  into  thill  rusty  laminre, 
like  those  of  the  upper  bed  A. 
The  difference  between  the 
two  beds  may  therefore  be  only 
one  of  degree  of  weathering. 
Thirdly,  the  "bottom"  bed 
.  (C)  consists  of  about  2\  feet  of 
rock,  of  a  darker  colour  than 
that  which  lies  above,  and 
which  in  the  first  place  naturally  divides  into  large  broad 
fl^s,  uanally  from  1^  to  2  inches  in  thickness;  but  these, 
by  application  of  hammer  and  chisel,  readily  split  again 
into  thinner  layers,  of  which  the  thickness  is  only  from  J  to 
I  inch. 

From  its  dark  colour  this  bottom  rock  is  often  called  by 
the  workmen  the  "  black  "  rock,  and,  indeed,  the  partings  are 
often  so  dark  as  nearly  to  merit  that  name,  though,  when 
broken  across,  the  colour  of  the  slabs  internally  is  more  of  a 
bluisb-grey  of  varying  depth.  In  weathering,  too,  this  rock 
behaves  very  differently  from  that  of  the  superincumbent 
beds,  as  it  does  not  readily  disintegrate  on  exposure,  or 
become  rusty  or  ochreous;  on  the  contrary,  it  retains 
its  hardness  in  spite  of  rain  and  sun,  while  the  surface 
.   of  a  light,  often  yellowish-grey,  in  fact  a  dirty 
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Fig.  2. 
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cream  colour,  while  exposed  bones  and  scales,  black  at  first, 
frequently  become  pale  blue,  as  in  the  well-known  case  of 
the  Banniskirk  fishes. 

Throughout  the  whole  thickness  the  rock  is  abundantly 
micaceous,  the  mica  being  in  very  minute  grains.  And 
while  the  upper  beds  show  by  their  weathering  a  large 
amount  of  iron  in  their  composition,  the  presence,  in 
the  bottom  rock,  of  a  good  deal  of  lime  is  indicated  by 
a  very  decided  effervescence  on  the  application  of  an 
acid. 

Finally,  in  addition  to  the  beds  noted  above,  several  feet 
of  dark  crumply  flags  were  explored  last  summer  in  one  part 
of  the  quarry,  their  position  indicating  that  they  passed 
below  the  so-called  "  bottom  "  rock  (C).  They  contained  no 
fossils,  and  as  I  did  not  clearly  see  their  junction  with  the 
beds  above,  I  have  left  them  out  of  the  diagram. 

Fossils. 

The  fossils  occurring  in  this  quarry  consist  of  plants  and 
fishes,  but  the  former  are  rare,  and  in  so  poor  a  state  of 
preservation,  that  it  can  scarcely  be  possible  to  identify 
them. 

Fishes  and  fish-remains  occur  throughout  the  whole 
thickness  of  the  beds  A,  B,  and  C,  below  which  quarrying 
operations  are  not  ordinarily  carried.  They  are,  indeed, 
scanty  in  the  uppermost  fissile  layers  (A) ;  in  the  hard  pale 
flags  (B)  they  are  more  common,  and  principally  represented 
by  Coccosteus;  but  it  is  in  the  bottom  bed  (C)  that  they  are 
most  abundant,  and  in  the  best  state  of  preservation.  There 
all  the  species  in  the  list  occur  almost  indiscriminately,  but 
Palceospondylus  seems  to  be  especially  characteristic  of  the 
upper  part  of  this  bed,  beginning  to  appear  about  6  feet 
from  the  surface,  while  Dijpterus  is  more  especially  common 
in  the  lower  part.  I  have  said  in  my  previous  paper  that  I 
know  of  no  other  fish-bearing  schist  in  Caithness  which  has 
precisely  the  external  characters  of  any  of  the  varieties  seen 
in  this  section ;  and  taking  also  into  account  the  appeai'ance 
of  the  fossils  themselves,  it  is  not  diflScult,  in  examining 
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collections,  to  poiut  out  specimens  from  Achanarras,  even  if 
tlie  locality  be  not  marked. 

And  if  the  appearance  of  the  fossils  is  characteristic,  so, 
also,  is  the  following  list  of  species : — 

Coixoalxv,e  dKipUnn,  Ag. 
HaiiuMteua  Milteri,  Ttk). 
DipUrun  Falencienncsii,  Scd^.  and 

Oli/plolepis  paiieideiis  (Ag.)- 
Di])toplffrua  .Agatgiai,  Tiaill. 
Otliolepif  mmrol^iidoliis,  Ag. 
Gheiroiepia  Trailli,  Ag. 

It  will  be  seen  that  I  have  added  PUrickthys  productus 
aud  Pi.  oblongvs  to  my  previous  list,  but  the  question  as 
to  whethei'  these  are  distinct  species,  or  only  forms  of 
Pi.  Milleri,  remains  as  I  left  it  in  a  foimer  communication,^ 
It  is  cei'taialy  interesting,  now  to  find  all  three  occurring 
together  at  Achanarras,  just  as  they  do  in  the  Moray  Firth 


Palaiosponiiyla)  Owtni,  Traq, 
DiplacanPtia  druUus,  Ag. 
Bhadintaea'aihuB  Umgiapiniii  (Ag. ). 
Mtiocanlhua  «p, 
Cheiraeanihua  MMTckisoni,  Ag. 
FUrkhthya  Milleri,  Ag. 

,,         prodiiettla,  Ag. 

, ,         obloiigns,  Ag. 


It  would  be  going  beyond  the  scope  of  the  present 
paper  to  enter  into  a  detailed  examination  of  the  distribu- 
tion of  fossil  fisliea  in  the  Caithness  area;  moreover,  thu 
subject  is  not  yet  thoroughly  worked  out.  Nevertheless, 
a  few  remarks  on  the  list  given  above  may  here  be 
hazarded. 

No  such  assemblage  of  fishes  has  been  hitherto  recorded 
from  any  other  part  of  Caithness.  It  differs,  of  course,  from 
the  peculiar  fish-fauna  of  John  o'  Groats,  sphere  the  pre- 
vailing forms  are  Microbrachius  Dicki  (C.  W.  Peach),  Dipterm 
macropierus,  Traq.,  and  Tristichcpterus  alatus,  Egert.  Of 
other  localities  or  districts  in  Caithness,  the  only  one  whose 
fossil  fishes  are  sufficiently  worked  out  to  admit  of  detailed 
comparison,  is  the  Thurso  area,  which  occupies  so  much  of 
the  north-west,  and  extends  southwards  certainly  as  far 
as  Halkirk. 

The  following  ia  a  list  of  the  fishes  of  this  area,  which  I 
have  identified  after  several  years  careful  study  of  specimens 
collected  by  the  late  Messrs  Hugh  Miller,  John  Miller 

'  R.  H.  Traqudir,  On  the  British  Species  of  AsteroIepWE— Proc.  Roy. 
Phja.  Soc  Edin.,  vol.  xi.,  pp.  288-288. 
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(including  Eobert  Dick's  specimens),  and  C.  W.  Peach — as 
well  as    by  Messrs  J.   Reid,  W.   Tait    Kinnear,  and    D. 

Calder.i 

HomacmUhus  borealis,  Traq.  Dipterus  Valenciennesiif  Sedgw.  and 

Khadinacanthus  longispinus  (Ag. ).  Murch. 

Mesacanthus  Peachi  (Egert, ).  GlyptoUpia  paucidens  ( Ag. ). 

Cheiracanthus  sp.  (perhaps  2  species).     Thursius  macrolepidotus  (Sedgw.  and 
Coccostetis  decipiens,  Ag.  Murch.). 

,,        minor,  H.  Miller.  Thursius  pholidotiiSy  Traq. 

Homosteus  Milleri,  Traq.  Osteolepis  mierolepidotus.  Pander. 

Scales  doubtfully  resembling  those 
of  Gyropiychitcs, 

Here  we  have  undoubtedly  a  number  of  species  also 
found  in  the  list  from  Achanarras,  these  being  Rhadinacanthus 
longispinus  (Ag.),  Goccosteus  decipiens,  Ag.,  Homosteus  Milleri, 
Traq.,  Dipterus  Valenciennesii,  Sedgw.  and  Murch.,  and 
Glyptolepis  paucidens  (Ag.) — probably,  also,  Cheiracanthus 
Murchisoni,  Ag. — while  the  MesacarUhvs  of  Achanarras 
may  be  M.  Peachi,  Egert.  But  we  have  also  Goccosteus 
minor,  H.  Miller,  Osteolepis  microlepidotus.  Pander,  Thursius 
macrolepidotus  (Sedgw.  and  Murch.),  and  Thursius  pholidotus, 
Traq.,  species  which  do  not  occur  at  Achanarras,  and  are 
also,  apparently,  absent  both  from  the  Orkney  beds  and 
those  of  the  shores  of  the  Moray  Firth.  On  the  other 
hand,  Achanarras  gives  us,  besides  the  unique  Palceo- 
spondylus  Gunni,  Traq.,  also  Pterichthys  Milleri,  produdus^ 
and  oUongus,  Ag.,  Osteolepis  macrolepidotus,  Ag.,  and 
Chdrolepis  Trailli,  Ag.,  which  have  certainly  been  found 
nowhere  else  in  Caithness,  and  we  also  have  Diplacanthus 
striatum,  Ag.,  and  Diplopterus  Agassizii,  Traill,  of   whose 

^  It  will  here  be  seen  that  I  have  put  aside  the  localitated  list  of  Caithness 
fossil  fishes,  given  by  Sir  A.  Geikie  in  his  paper  On  the  Old  Red  Sandstone 
of  Western  Europe  (Trans.  Roy.  Soc.  Edin.,  vol.  zxviii.,  1878),  but  this 
involves  no  disrespect  to  the  memory  of  my  deceased  Mend,  Mr  C.  W. 
Peach,  by  whom  the  list  was  principally  compiled.  For  at  that  time, 
sixteen  years  ago,  we  knew  very  much  less  about  the  generic  and  specific 
characters  of  the  Old  Red  Sandstone  fishes  than  we  do  now;  in  fact,  the 
'*  Systematik  "  of  the  subject  was  pretty  much  in  a  state  of  chaos,  and  it  was 
not  until  ten  years  afterwards  that  I  first  attempted  to  put  some  order  into 
this  chaos,  in  my  paper.  Notes  on  the  Nomenclature  of  the  Fishes  of  the  Old 
Red  Sandstone  of  Great  Britain — Geol.  Mag.  (8),  vol.  v.,  1888,  pp.  501-517. 
A  new  list  remains  yet  to  be  published. 
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occurrence  in  other  parts  of  the  county  I  have  never 
been  able  satisfactorily  to  convince  myself.'  But  these  are 
exactly  species  whicii  are  abundant  both  in  Orkney  and  in 
the  Moray  Firth  nodules,  so  that,  strange  to  say,  the 
Achanan'as  list  reads  more  like  one  from  either  of  these 
regions  than  from  Caithness,  iit  least  as  hitherto  known. 

As  the  fishes  which  are  pecuhar  to  this  quarry,  so  far 
as  Caithness  is  concerned,  are  not  found  even  at  the  localities 
for  fossils  which  are  nearest  to  Achanarras,  namely  Spital, 
Banniskirk,  Westerdale,  and  Achalibster,  it  follows  that 
peculiar  interest  must  attach  to  the  exact  stratigraplucal 
position  of  the  beds  in  which  they  do  occur.  This  is  a 
problem  which  it  is,  however,  beat  to  leave  in  the  hands  of 
the  officers  of  the  Geological  Survey. 


XX[.  River  Temperatwe.  Fart  I,  Ita  Uaili/  Vlimuji^H  and 
Method  of  Obs&rvalian.  By  H.  B.  Goppy,  M.B. 
[Plate  VIII.] 

(Read  17th  January  1S94.1 
When  some  time  ago  I  accepted  the  invitation  of  the 
Secretary  to  prepare  a  paper  for  the  Society  on  the  tempera- 
ture of  rivers,  I  set  busily  to  work  with  his  assistance  to 
supplement  my  own  observations  on  the  Thames  with  those 
of  observers  on  other  rivers.  The  result  was,  that  in  time 
my  note- books  were  filled  with  ideas  and  facts ;  but,  as  the 
inquiry  proceeded,  the  ideas  disappeared  and  the  facts  alone 
I'emained,  and  I  found  myself  face  to  face  with  a  problem 
that  demands,  even  for  a  preliminary  investigation,  a  vast 
amount  of  labour,  and  for  its  ultimate  solution,  a  very  much 
more  uniform  line  of  research.  Uniformity  of  method  is 
sadly  lacking  in  the  work  of  all  observers,  my  own  included, 
and  one  of  the  first  requisites  is,  by  a  careful  study  of  the 
daily  thermal  regime  of  a  river,  to  bring  all  these  data  into 

'  This,  as  ngsrilB  IHplopterm,  will  app«ar  a  strange  statement  to  many 
who  are  familiai  witb  Hugh  Miller's  writings,  but  there  can  be  little  doubt 
that  the  Tbnrso  "  IHplopUrus,"  whoee  cranial  bnckler  is  SgurEd  in  the 
"Footprints,"  ia  Thumius  pholidotua.  TKursiits  maerokpidotus,  too,  has 
often  done  duty  for  " IHplopierus,"  as  well  as  for  "OateolepU"  macrolepidol'as. 
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line.  The  most  pressing  want  of  the  future  is  to  devise  a 
mode  of  investigation  generally  applicable  in  different  parts 
of  the  world ;  but  the  choice  should  not  be  directed  by  any 
discussion  of  the  physical  aspects  of  the  problem — our  only 
plan,  it  is  true,  when  the  inquiry  was  first  begun,  but  now 
out  of  place  with  an  abundant  experience  to  guide  us.  The 
least  profitable  path  has  been  that  of  the  speculator,  whilst 
most  progress  has  been  made  by  the  systematic  plodding  of 
the  cautious  investigator. 

I  am  not  fitted  to  distinguish  between  one  observer  and 
another  in  these  matters,  but  two  names  occur  to  me  as  I 
write,  that  of  M.  Eenou,  the  eminent  French  meteorologist, 
in  connection  with  the  Loir,  and  that  of  Dr  Grifl&th,  of  the 
East  India  Company's  Service,  in  association  with  the 
Brahmaputra.  The  work  of  each  is  a  model  of  patient 
observation,  but  in  different  fashions :  Renou's  observations 
covered  years,  and  are  invaluable ;  those  of  Griffith  occupied 
only  a  month,  and  derive  part  of  their  importance  from  their 
locality ;  in  truth,  the  first  warm  corner  for  the  controver- 
sialist will  be  found  in  the  behaviour  of  the  Brahmaputra  in 
the  valley  of  Assam. 

A  more  or  less  accurate  acquaintance  with  the  diurnal 
changes  of  the  temperature  of  a  river  will,  as  I  have  above 
indicated,  clear  the  ground  of  a  good  many  preliminary 
difficulties.  At  present,  however,  only  the  material  that  has 
been  fairly  well  digested  will  be  employed,  and  it  must  be 
borne  in  mind  that  many  important  series  of  investigations 
have  thus  been  passed  over.  The  range  of  temperature 
during  the  cycle  of  the  year  cannot  be  here  discussed,  though 
the  subject  is  linked  closely  to  the  one  now  under  considera- 
tion. The  material  for  its  study  is  far  more  abundant,  and 
in  fact  quite  nine-tenths  of  the  series  of  observations  on  river 
temperature  are  barren  of  information  on  the  daily  changes. 

It  is  first  requisite  to  know  whether  a  river  preserves  the 
same  temperature  in  mid-stream  and  at  its  margin,  and 
whether  the  temperature  alters  with  depth.  Eenou  informs 
us,  with  regard  to  the  Loir  at  Vendome,  that  the  mean 
temperature  of  the  borders  and  other  parts  of  the  river 
differed  only  a  few  hundredths  of  a  degree  Centigrade.     Dr 
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A.  von  Banekelniau,  writing  of  the  Congo  at  Vivi,  remarks 
that  the  temperature  at  the  surface  varied  only  some  tenths 
of  a  degree  (C),  whether  in  mid-current  or  at  the  banka. 
Dr  W.  Griffith,  in  the  case  of  the  Brahmaputra  at  Sadiya, 
found  scarcely  any  difference  between  the  temperatures  of 
the  water  near  the  banks  and  some  distance  out  in  the' 
stream.  There  is  no  doubt  that  in  the  instances  of  large 
swift  rivers  like  the  Congo  and  the  Brahmaputra  there  would 
be  scarcely  any  marginal  Ijeating,  and  the  same  remark 
would  apply  to  rapid  rivers  of  much  smaller  dimensions. 

In  the  case  of  the  Thames,  usually  a  sluggish  river,  as  I 
ahould  observe,  I  found  that  the  mai^inal  shallow  wateni 
capable  of  being  superheated  to  any  marked  extent  lay  out 
of  the  current,  as  in  the  eddies  or  backwaters,  where  the 
water  is  sometimes  nearly  still.  They  extended  only  a  few 
feet  from  the  shore,  and  had  a  depth  only  of  a  few  inches, 
ibrniing  in  fact  a  very  insignificant  proportion  of  the  river's 
bulk.  In  spring  these  marginal  shallows  were  warmed  two 
or  three  degiees  (F.)  above  the  temperature  of  the  mass  of 
the  river  when  tlie  day  was  sunny — during  a  hot  summer 
afternoon  the  diii'erence  was  from  four  to  six  degrees.  Thus 
on  a  warm  July  day,  when  the  temperature  in  mid-stream 
was  70°  CF.)»  ""^  thermometer,  placed  in  water  1  j  inch  deep 
and  a  foot  from  the  shore,  registered  76°;  2  feet  farther  out, 
in  a  depth  of  3J  inches,  it  showed  73°'5;  and  some  6  feet 
from  the  shore  the  temperature  was  nearly  that  of  mid- 
stream. These  marginal  shallows  had  in  summer  a  much 
greater  daily  range  of  temperature  and  a  higher  daily  mean 
than  the  bulk  of  the  river  possessed.  With  an  excess  of 
from  four  to  six  degrees  during  the  day,  they  became  one  or 
two  degrees  cooler  at  night.  Thus  between  the  afternoon  of 
July  7tli  and  the  following  sunrise,  whilst  the  air  in  the 
shade  fell  in  temperature  from  86°  to  65°  (F.),  and  the  water 
in  mid-stream  from  71°'8  to  71°'l,  the  marginal  shallows, 
where  they  were  2  ioches  deep,  cooled  from  75°-6  to  69°'5, 
their  mean  of  72''-5  being  one  degree  higher  than  that  of  the 
centre  of  the  stream.  These  remarks  apply  only  to  the 
mai^nal  shallows  out  of  the  current.  Let  these  shallows  be 
more  or  less  in  the  current,  and  the  difference  between  their 
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temperature  and  that  of  the  mass  of  the  river  in  great  part, 
if  not  altogether,  disappears. 

Although  such  marginal  heating  may  form  an  insignificant 
feature  in  the  thermal  economy  of  the  Thames,  it  can  readily 
be  perceived  that  in  the  case  of  a  much  larger  river  bordered 
by  extensive  shallows,  this  phenomenon  might  be  observed 
on  a  far  greater  scale.  It  ought  to  be  very  pronounced  in 
the  instance  of  some  tropical  rivers.  In  an  inland  journey 
from  the  port  of  Guayaquil,  during  the  period  of  the 
inundations  when  the  rivers  flowed  over  the  vast  savannahs, 
A.  von  Humboldt  sailed  on  the  flooded  plains  where  the 
water  was  4  to  5  feet  deep  and  the  temperature  33°  to 
34°  (C),  or  91°-4  to  93°-2  (F.).  When  we  contrast  this  with 
the  usual  temperature  given  by  this  traveller  for  the  Orinoco, 
viz.,  27°  to  28°  (C),  or  80°-6  to  82°-4  (F.),  we  recognise  an 
important  feature  in  the  thermal  regime  of  tropical  rivers. 

The  marginal  heating  of  a  river  like  the  Thames,  and  the 
superheating  of  the  waters  of  the  flooded  plains  of  a  tropical 
river,  are  determining  elements  in  the  distribution  of  plants, 
and  it  is  noteworthy  that  in  the  case  of  the  Thames  the 
same  causes  that  favour  the  heating  of  the  water  at  the  edges 
favour  also  the  collection  of  floating  seed-drift,  a  fact  of 
weight  in  the  germination  of  floating  seeds.  This  is  a 
subject  I  have  been  working  at  for  the  last  three  years,  and, 
though  full  of  interest,  it  can  only  here  be  alluded  to  in 
passing. 

Coming  to  the  question  of  the  uniformity  or  otherwise  of 
a  river's  temperature  in  depth,  I  append  the  following  data, 
which  go  to  show  that,  except  in  the  case  of  rivers  that  have 
an  almost  imperceptible  current,  the  temperature  varies  but 
slightly  with  the  depth.  It  cannot  be  said,  however,  that 
the  data  give  full  precision  to  this  inference,  materials 
relating  to  great  rivers  being  scarce,  and  when  present  often 
scanty.  We  can,  notwithstanding,  accept  the  general  con- 
clusion, based  as  it  is  on  the  testimony  of  several  observers, 
and  leave  to  time  and  to  research  to  supply  us  with 
particulars. 

During  the  summer  of  1834  Professor  Merian,  of  the 
University  of  BMe,  found  no  difference  between  the  tempera- 
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ture  of  the  Ehine  at  the  surface  and  at  a  depth  of  5  metres. 
Professor  Fournet  is  my  authority  for  this  statement.  In 
1851  M.  Eenou,  in  the  case  of  the  Loir  at  Vendome,  placed 
the  difference  of  the  mean  surface  and  bottom  temperatures 
at  a  few  hundredths  of  a  degree  Centigrade,  the  Loir  in  this 
locality  being  3  to  5  metres  deep.  It  is  observed  by 
Lieutenant  Marr,  in  the  report  by  Captain  Humphreys  and 
Lieutenant  Abbot  on  the  Mississippi,  that  the  difference 
between  the  temperature  of  the  water  at  the  surface  and  at 
the  bottom  was  usually  so  slight  as  not  to  be  observable 
with  the  common  thermometer.  Unfortunately  the  heads  of 
this  famous  survey  regarded  the  systematic  observations 
made  for  two  years  and  more  on  the  temperature  of  the 
river  as  too  purely  scientific  in  their  interest  to  embody  in 
any  detail  in  their  report.  Coming  to  the  Weser,  we  find 
similar  evidence  in  the  paper  of  Herr  von  Freeden,  wherein 
he  gives  the  results  of  ten  years'  observations  on  that  river 
at  Elsfleth,  near  Bremen.  On  account  of  the  mixing  of  the 
water,  the  temperature,  he  says,  is  the  same  in  all  depths. 
At  this  locality  the  tidal  influence  is  strong,  just  as  we  find 
in  the  case  of  the  Thames  at  Greenwich,  the  scene  of  a 
famous  series  of  observations  covering  thirty-three  years, 
which  have  been  discussed  by  Sir  George  Airy. 

Amongst  the  most  important  observations  bearing  on  this 
subject,  which  have  hitherto  come  under  my  notice,  are  those 
made  in  August  1876  by  Captain  E.  Bonus  and  Dr  Louvet 
during  their  ascent  of  the  Senegal  to  the  cataracts  of  Felou, 
about  500  miles  from  the  sea.  In  connection  with  river 
temperature,  I  shall  have  frequently  to  refer  to  this  expedi- 
tion, which  was  organised  mainly  for  the  purpose  of  making 
meteorological  observations  on  the  river.  Its  promoter  was 
Dr  A.  Borius,  who  was  especially  anxious  to  supply  infor- 
mation concerning  tropical  rivers,  the  lack  of  which  had 
been  recently  deplored  by  M.  Eenou.  These  systematic 
observations,  which  go  to  show  that  in  respect  of  tem- 
perature with  depth  the  Senegal  presents  no  exception  to 
the  general  rule,  were  made  usually  several  times  daily 
between  6  A.M.  and  8  p.m.,  both  at  the  surface  and  at  a 
depth  of  5  metres,  which  was  half  the  usual  depth  of  the 
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river.  From  the  means  of  the  observations,  Dr  Borius  infers 
that  the  surface  was  0°'4  (C),  or  0*-7  (F.)*  cooler  than  the 
water  5  metres  deep.  On  carefully  going  over  his  figures,  I 
make  the  surface  on  the  average  only  0°'05  (C),  or  0°*09  (F.), 
cooler  than  the  greater  depth.  The  difference,  however,  is 
in  either  case  small,  and  it  is  scarcely  worth  while  at  present 
to  discuss  its  nature  or  its  origin.  From  an  analysis!  have 
made  of  these  results,  I  gather  that  at  6  a.m.  the  surface  was 
cooler  by  one-  or  two-tenths  of  a  degree  Centigrade,  whilst  at 
10  A.M.  it  was  warmer  to  the  same  extent.  The  comparisons 
varied  much  at  noon  and  at  4  p.m.,  the  difference  being 
sometimes  an  excess  of  one-  or  two-tenths  for  the  surface, 
or  of  two-  or  three-tenths  for  the  greater  depth,  whilst 
occasionally  the  temperatures  were  the  same.  At  8  p.m., 
either  the  surface  was  a  couple  of  tenths  cooler  or  there  was 
no  difference  at  all.  We  thus  see  that  the  surface-heating, 
when  it  was  apparent,  was  very  slight,  and  was  noticeable 
only  in  the  heat  of  the  day.  The  slight  coolness  of  the 
surface,  also  not  uncommon  in  the  daytime,  Dr  Borius 
attributes  to  the  heavy  rains  which  the  party  at  times 
experienced.  On  one  occasion  when  the  river  was  27'*'6 
(C),  and  the  air  28°'4,  the  temperature  of  the  rain  proved  to 
be  22^-4. 

In  the  spring  of  1885  Dr  Marcet  made  some  observations 
on  the  temperature  of  the  Lower  Nile,  and,  though  unable 
to  obtain  any  definite  results  from  his  experiments,  he 
arrived  at  the  conclusion  that,  owing  to  the  thorough  mixing 
of  the  water  arising  from  the  winding  course  of  the  river, 
and  from  the  unevenness  of  its  bed,  the  temperature  must 
have  been  nearly  the  same  throughout  its  depth,  which  was 
sometimes  5  fathoms  and  over. 

Before  proceeding  to  refer  to  my  own  observations  on  the 
Thames  and  its  tributaries,  I  should  remark  that  precise  data 
for  great  rivers  are  apparently  scanty.  We  want  to  know 
something  more  of  the  Congo  at  Vivi  and  its  reputed  depth 
of  90  fathoms,  of  the  Yangtse  with  its  depth,  for  instance  at 
Hankow,  of  70  or  80  feet,  whilst  even  of  the  Mississippi  my 
information  as  yet  is  only  of  a  general  character.  We  require 
much  to  supplement  Mr  Envy's  solitary  observation  on  the 
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ParaDa,  near  Rosario,  in  the  midst  of  a  southern  summer, 
when  he  obtained  a  surface  temperature  of  80°  (F,),  whilat 
the  thermometer  in  the  shade  registered  110°. 

Lastly,  I  give  the  results  of  my  own  observations  on  the 
Thames  and  its  tributaries  above  Teddington  Lock.  They 
were  made  with  a  thermometer  of  the  Sise  pattern  supplied 
to  me  for  the  purpose  by  Messrs  Nenretti  &  Zambra,  an 
ordinary  thermometer  being,  however,  used  for  ascertaining 
the  temperature  of  the  surface  inch.  Until  I  could  thoroughly 
trust  the  Sixe  instrument,  the  following  apparatus  was  em- 
ployed as  a  clieck,  which  proved  eventually  to  be  unneces- 
sary:— Two  minimum  thermometers  were  fixed  between  two 
wire  gratings,  such  as  are  used  for  pressing  plants.  The 
instruments  were  arranged  crosswise,  so  that  any  jerk  or 
other  disturbance  would  be  detected  by  the  different  readings 
of  the  indices.  My  apparatus  was  cumbrous,  but  in  the 
workshop  of  a  mechanician  a  handy  means  might  be 
devised. 

My  observations  on  the  Thames  were  made  in  mid-stream 
between  Teddington  and  Walton  Bridge,  and  therefore  above 
tidal  itiliueuce.  The  rcsidts  of  twelve  sets  of  experiments 
made  between  1  and  4  p,m.  in  the  warm  season  from  May  to 
September  were  as  follows: — On  the  sunniest  days,  in  depths 
ratting  from  7  to  12  feet,  the  difference  between  the  surface 
inch  and  the  bottom  varied  from  1°  to  l°-5  (F.),  When  the 
sky  was  somewhat  clouded  the  difference  was  only  0°"5. 
The  current  was  very  sluggish  during  this  summer,  and  was 
not  usually  more  than  half  a  mile  an  hour.  I  may  refer 
particularly  to  one  of  these  days,  as  apparently  affording 
very  favourable  conditions  for  surface-heating.  It  was  a 
broiling  hot  June  afternoon,  with  a  cloudless  sky,  not  a 
breath  of  wind,  the  current  not  half  a  mile  an  hour,  and  the 
air  in  the  shade  at  86°  (F.).  Four  observations  gave  a  con- 
stant difference  between  the  bottom  and  the  surface  inch 
of  1°.  The  temperatures  at  intermediate  depths  varied  a 
little  in  these  experiments,  the  mean  occurring  sometimes 
at  the  middle  depth,  at  other  times  above  or  below  it. 

These  differences  between  the  surface  and  bottom  tem- 
peratures apply,  as  I  have  said,  to  summer  afternoons,  and 
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at  a  time  when  the  river  temperature  is  approaching  its 
maximum;  they  disappear  nearly  or  completely  at  night. 
As  the  morning  advances,  the  whole  bulk  of  the  water 
gradually  heats  up,  but  the  surface  at  a  quicker  rate  than 
the  bottom ;  in  the  afternoon,  however,  the  bottom  begins  to 
pick  up  its  lost  way,  and  by  8  or  9  p.m.  the  difference  is 
very  small.  The  bottom  reaches  it  maximum  temperature 
rather  after  the  surface,  and  falls  short  of  the  surface 
maximum  by  about  half  a  degree  (F.),  but  both  the  surface 
and  the  bottom  have  the  same  or  nearly  the  same  minimum 
at  night  That  a  river  should  exhibit  diurnal  fluctuations 
through  its  mass  naturally  follows  from  the  experiments  of 
the  several  observers,  who  have  found  little  or  no  difference 
between  the  surface  and  the  bottom  temperatures.  I  have 
no  data  for  rivers  of  great  depth,  but  to  rivers  ordinarily 
deep  this  remark  applies.  Professor  Plantamour  speaks  of 
the  Ehone  at  its  exit  from  the  Lake  of  Geneva  as  having 
a  scarcely  appreciable  diurnal  variation  at  the  depth  of  a 
metre.  My  facts  go  to  show  that  this  is  not  true  of  rivers 
generally,  and  it  certainly  would  not  be  correct  for  the 
Thames  or  the  Senegal,  the  last-named  river  displaying 
diurnal  variation  at  a  depth  of  5  metres.  This  subject,  how- 
ever, will  be  more  fitly  discussed  when  treating  of  the  daily 
changes  of  river  temperature. 

In  winter,  owing  to  the  more  rapid  current,  one  would 
expect  the  Thames  water  to  be  always  well  mixed,  and  in 
fact  my  experiments  gave  little  or  no  difference.  One 
December  morning,  when  the  surface  was  37°  (F.),  the 
bottom  temperature,  where  the  depth  was  11  feet,  proved  to 
be  not  warmer.  I  got  the  same  result  at  the  end  of  the 
month,  when  the  surface  was  34°'3,  and  by  carefully  carrying 
out  the  observation,  the  possibility  of  the  bottom  being  more 
than  a  small  fraction  of  a  degree  cooler  was  excluded.  On 
8th  January  1894,  I  found  at  the  same  place  a  surface  tem- 
perature of  33°  and  a  bottom  temperature  not  higher,  the 
river  being  in  great  part  frozen  over.  In  the  afternoon  of 
4th  January  1893,  when  the  air  in  the  shade  was  23°  (F.), 
the  river  having  been  frozen  over  for  two  days,  I  found 
in  a  depth  of  10  feet,  just  above  the  upper  lock-gates  at 
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Teddington,  that  both  at  the  surface  and  at  the  bottom  the 
temperature  was  32°.  On  retmning  home  I  tested  the 
correctness  of  my  thermometer  in  a  mixture  of  melting 
snow  and  iee.  On  another  occasion,  during  this  spell  of 
Arctic  winter,  the  water,  as  it  rushed  from  under  the  ice 
down  the  weir  at  Teddington,  was  at  32".  Here  it  came 
within  tidal  influence,  but  tlie  temperature  remained  the 
same,  and  no  difference  was  to  be  observed  at  Petersham 
after  the  tide  had  been  running  up  for  two  hours.  My 
experiments  were  prolonged  until  late  in  the  evening,  and 
as  I  stood  watching  the  river,  with  the  air  at  lli",  and  almost 
everything  freezing  around  me  except  the  water,  there 
seemed  to  be  in  my  surroundings  a  good  deal  to  emphasise 
the  opinion  long  since  advanced  by  Weitz,  that  a  river  will 
not  freeze  solid  until  the  soil  is  frozen  to  the  depth  of  its 
bed.  The  literature  on  this  subject  is,  however,  already 
abundant,  and  a  discossion  would  he  foreign  to  the  subject 
of  this  paper. 

To  return  now  to  the  question  of  the  surface-heating 
of  rivers,  I  will  assume  that  it  has  been  well  established 
that  rivers  of  ordinary  depth,  say  2  to  5  fathoms,  have 
either  much  the  same  temperature  top  and  bottom,  or  show 
only  a  difference  small  in  amount.  No  doubt  the  more 
rapid  the  current  of  a  river,  the  more  frequent  and  complete 
will  be  the  mixing  process,  and  a  sluggish  stream  like  the 
Thames  will  exhibit  more  surface-heating  than  a  more 
impetuous  river.  Small  streams,  like  the  tributaries  of  the 
Thames,  when  in  summer  the  water  is  low  and  the  current 
very  slu^ish,  present  less  uniformity  in  this  respect.  The 
Mole,  which  joins  the  Thames  at  Molesey,  presents  a  typical 
instance.  In  the  middle  of  May,  about  Hersham  and  Esher, 
in  places  where  the  current  was  scarcely  perceptible  and 
the  depth  from  5  to  9  feet,  the  difference  between  the 
surface  and  bottom  temperatures  varied  from  2°-5  to  3°-5  (F.). 
In  those  small  rivers  which,  in  dry  summers,  shrink  con- 
siderably, the  water  becoming  semi-stagnant  in  the  deep 
pools,  the  surface-heating  would  be  great.  Mr  A.  Harper 
gives  a  good  example  in  the  Thurso,  where  in  summer  the 
salmon  die  off  in  numbers  in  the  heated  waters  of  the  slow- 
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running  stream,  and  thrive  only  where  the  stream  is  rapid 
and  sheltered  from  the  sun. 

The  difference  between  rivers,  and  ponds,  and  pools,  with 
regard  to  surface-heating,  has  been  remarked  by  Von 
Freeden,  Fournet,  Max  von  dem  Borne,  and  many  others,  in 
its  connection  with  the  life  of  the  plants  and  animals  that 
there  thrive.  The  4istinction  would  be,  probably,  even 
more  pronounced  in  the  tropics  than  in  the  temperate 
regions.  Thus,  for  instance,  Livingstone  refers  to  some 
pools  in  Central  Africa  in  lat.  20"*  S.,  which  in  March 
had  a  temperature  of  100°  (F.)  at  the  surface,  whilst  water 
deliciously  cool  could  be  obtained  by  walking  into  the 
middle,  and  lifting  it  up  from  the  bottom.  The  heated 
top-waters  of  these  ponds  must  have  had  a  temperature 
quite  20°  higher  than  that  of  the  Zambesi  in  the  same  time 
of  the  year,  and  by  this  single  comparison  an  important 
distinction  between  ponds  and  rivers  in  the  tropics  is  dis- 
closed. Having  paid  considerable  attention  to  this  subject 
in  connection  with  plant  life,  whilst  contrasting  the  tem- 
peratures of  the  rivers,  streams,  and  ponds  in  the  neighbour- 
hood of  Kingston,  I  must  be  excused  if  I  diverge  a  little 
from  the  subject  immediately  in  hand,  in  order  to  show  that 
the  lack  or  absence  of  surface-heating  in  rivers,  in  place 
of  being  a  meaningless  distinction,  has  a  very  practical 
significance  as  regards  the  germination,  flowering,  and  seed- 
ing of  water-plants. 

In  a  small  pool,  in  the  middle  of  April,  I  noticed  that  the 
flower-buds  of  Banunmilus  aqtoatilis,  which  wer^  just  sub- 
merged, were  in  water  of  a  temperature  of  61°  (F.),  whilst, 
9  inches  down,  the  stems  of  the  plants  were  in  water  of  a 
temperature  of  46°.  At  the  beginning  of  May,  when  the 
flowers  were  open,  the  surface  of  this  pool  was  71°,  a 
temperature  not  attained  in  the  Thames  until  after  the 
middle  of  June.  My  experiments  show,  that  whilst  the  initial 
germinating  temperature  of  this  plant  is  below  49°,  the  produc- 
tion of  the  flower-bud  required  a  temperature  of  about  60°. 

In  a  hot  August  afternoon,  with  the  air  at  86°  in  the 
shade,  and  the  Thames  at  74°;  I  found,  in  the  middle  of  one 
of  the  large  ponds  in  Bushey  Park,  where  Myriophyllum 
VOL.  xn.  u 
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abounded,  a  surface  temperature  of  82°,  -whilst  the  bottom, 
3  feet  down,  was  73°.  Early  in  July  I  observed  thia  plant 
flowering  under  closely  similar  conditions,  with  a  differ- 
ence also  of  9°  between  the  top  and  the  bottom,  the  surface 
temperature  of  83°  being  11°  higher  than  in  the  case  of  the 
Thames.  It  would  seem  probable  that  though  Myriophylium 
is  able  to  flower  in  the  stream  of  the  Thames,  it  would  not 
often  fruit.  Though  the  initial  temperature  of  germination 
for  Myriophyllum  spicatum  proved  in  my  experiments  to  he 
as  low  as  49°,  I  estimate  that  it  needs  a  surface-temperature 
of  about  70°  to  produce  its  flowering  spike.  This  heat 
was  reached  on  about  twenty-oue  days  in  the  Thames 
last  summer,  the  highest  reading  being  76°. 

In  the  middle  of  June,  in  a  pond  3  to  4  feet  deep,  on 
Oxshott  Heath,  luxuriant  masses  of  Scir/iiis  fl.uitans  were  in 
flower,  the  upper  portions  of  the  plants  being  in  water  of  a 
temperature  of  82°,  whilst  their  lower  parts  were  in  water 
11°  or  12°  cooler,  I  liave  noticed  Ceratophyllum  deriiermm 
flowering  abundantly  in  rivers  like  the  Lea,  but  never  in 
mature  fruit,  and  after  a  careful  compnrison  of  my  river  and 
pond  temperatures,  1  formed  the  conclusion  that  whilst  this 
plant  requires  an  average  daily  maximum  temperature  of  70° 
to  produce  its  flowers,  a  warmth  of  80°  and  over  is  necessary 
to  mature  its  fruit,  a  condition  to  be  found  in  this  country 
in  shallow  ponds,  where  the  plant  fruits  abundantly,  but 
not  in  rivers,  where  they  may  flower,  but  do  not,  as  far  as 
I  know,  mature  the  fruit  The  thermal  conditions  for  the 
maturation  of  the  fruit  occur  in  our  shallow  ponds,  those  for 
the  flowering  only  are  found  in  our  rivers. 

Summing  up  the  results  of  the  comparisons  of  the  Thames 
and  the  ponds  in  the  vicinity  of  Kingston  during  last  year, 
I  may  say  that  on  sunny  days  the  surface-waters  of  the 
ponds  were,  in  March,  2°  or  3°  (F.)  warmer  than  the  river, 
in  April  3°  to  5°,  in  May  and  June  6°  to  8°,  and  in  July  and 
August  6°  to  12°.  This  goes  to  explain  the  fact,  that  during 
the  past  summer  the  Limnajiih  and  the  water-lilies  of  the 
ponds  were,  as  regards  fruiting  and  flowering,  some  weeks  in 
advance  of  those  of  tlie  river.  It  is  to  he  remarked  that 
the  surface-heating  is  always  more  pronounced  in  a  pond 
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full  of  submerged  plants  than  in  one  comparatively  clear. 
Pond-plants,  to  a  great  extent,  regulate  the  temperature 
of  the  waters  in  which  they  thrive.  Dense  growths  of 
such  submerged  plants  as  Myriophyllum,  Ceratophyllum, 
Zannichellia,  and  Sdrpus  fluitans,  favour  surface-heating  by 
obstructing  the  circulation  of  the  water,  and  thus  tend  to 
produce  the  thermal  conditions  requisite  for  their  flowering 
and  the  maturation  of  their  seeds.  On  the  other  hand,  the 
floating  leaves  of  the  water-lilies  and  of  some  of  the 
PotamogetoTis  keep  the  pond  cool  by  day  and  warm  at  night. 
Eiver  and  pond  temperature  in  warm  climates  must  be 
often  greatly  influenced  by  the  floating  masses  of  Pistia, 
Salvinia,  and  other  water-plants. 

I  pass  on  now  to  consider  the  times  at  which,  in  the  course 
of  its  daily  fluctuations,  a  river  attains  its  minimum,  maxi- 
mum, and  mean  temperatures.  With  regard  to  the  hour  of 
minimum  temperature,  most  observers  agree  in  their  sunrise 
or  early  morning  observations,  but  Eenou  is  my  principal 
authority  in  this  matter.  From  his  hourly  observations  on 
the  Loir  from  6  a.m.  to  10  p.m.,  excepting  8  and  9  P.M.,  he 
places  the  hour  of  lowest  temperature  at  7  A.M.  from  April  to 
October,  at  8  a.m.  in  February,  March,  and  November,  and 
at  9  A.M.  in  December  and  January.  For  the  Seine  at 
Choisy-le-Eoi  he  states  the  time  to  be  after  sunrise,  at  5  or  6 
A.M.  in  summer,  and  8  or  9  a.m.  in  winter.  For  the  Thames 
at  Kingston  I  found  the  lowest  temperature  to  be  reached  at 
sunrise  or  during  the  two  succeeding  hours.  The  Arve,  the 
most  considerable  of  the  Alpine  tributaries  of  the  Ehone, 
behaves  in  a  peculiar  fashion,  due  probably  to  its  mountain 
course  as  well  as  to  its  draining  a  basin,  rather  over  one- 
tenth  of  which  is  occupied  by  glaciers  and  perpetual  snow. 
According  to  Professor  Chaix,  its  temperature  in  summer 
continues  to  fall  until  9  or  10  a.m.  From  the  table  which 
Dr  Borius  gives  for  the  Senegal,  it  is  evident  that  above 
tidal  influence  the  coolest  temperature  occurs  not  later  than 
6  A.M.  On  the  whole,  I  am  inclined  to  think  that  during 
the  hour  after  sunrise  would  be  found  the  most  suitable 
time  for  observing  the  lowest  temperature  of  rivers  in  most 
parts  of  the  worli 
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At  such  a  time  the  water  ia  usually  several  degrees 
warmer  than  the  air.  In  the  case  of  the  Thames  I  have 
frequently  found  at  dawn  a  difference  of  from  6°  to  12°  (F.). 
Eenou,  according  to  his  table  of  hourly  means  for  the  Loir, 
noticed  on  the  average  a  difference  of  10"  or  12"  (F.)  in 
summer  and  considerably  less  in  winter.  In  the  instance  of 
the  Saale,  near  Halle,  Dr  W.  Ule  places  the  difference 
between  the  means  of  the  6  to  7  A.M.  air  and  water  observa- 
tions for  the  year  at  3°'9.5  (C),  or  7°1  (F.).  During  March 
on  the  Lower  Nib,  Dr  Marcet  found  the  river  at  sunrise  to 
be  on  the  average  about  14°  (F.)  warmer  than  the  air.  On 
the  Santa  Cruz  river  in  Patagonia,  Captain  Fitzroy  observed 
in  April  that  the  water  at  daybreak  was  16°  (F.)  warmer 
than  the  air. 

In  the  tropics,  also,  the  river-water  is  usually  warmer  at 
sunrise.  On  the  Senegal  ia  August  Captain  Bonus  ascer- 
tained that  on  the  average  the  river  was  at  6  A.M.  4''-3  (F.) 
warmer  than  the  air.  Schomburgk  on  the  Esseqnibo  found 
the  water  to  be  generally  8"  to  10°  (F.)  wanner  at  6  A.M. 
Humboldt  on  the  Orinoco  noticed  in  April  a  difference  of 
aliout  7°  (F,).  Wallace  on  the  Eio  Negro  noticed  the 
average  difference  in  September  to  be  9"'^  (F.), 

These  facts  may  appear  to  unnecessarily  illustrate  a  well-  . 
known  feature  of  river  temperature,  but  I  have  quoted  them 
to  give  point  to  another  familiar  character  of  rivers,  namely, 
their  "  smoking "  or  steaming  in  the  early  morning.  The 
moisture  arising  from  the  river  is  condensed  by  contact  with 
the  cold  morning  air  and  forma  a  white  vapour  that  rolls 
about  on  the  surface  of  the  water.  This  phenomenon  came 
very  conspicuously  under  the  notice  of  Captain  Fifczroy 
during  the  ascent  of  the  Santa  Cruz  river  in  Patagonia,  when, 
as  before  observed,  he  found  the  water  16°  warmer  than  the 
air.  It  is  to  be  seen  on  most  fine  summer  mornings  on  the 
Thames  at  Kingston,  and  is  especially  remarkable  during 
severe  winter  weather  in  the  case  of  small  rivers  that,  owing 
to  their  abundant  spring  supply  or  to  their  underground 
courses,  do  not  freeze,  such,  for  instance,  as  the  Iton  in 
France  and  the  Wandle  in  England. 

The  distinction  must  be  made  between  the  steaming  of  a 
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river  and  the  dense  fogs  that  hang  over  some  large  rivers, 
thinning  out  as  they  extend  to  the  country  round.  These 
fogs  arise  from  the  opposite  condition  of  things ;  the  water, 
being  several  degrees  cooler  than  the  air,  here  performs  the 
ofl&ce  of  a  condenser.  Eivers  after  issuing  from  the  gloomy 
and  rarely  sunUt  ravines  of  a  lofty  range,  carry  with  them 
for  some  distance  in  the  plains  the  chiUy  temperature  of 
their  mountain  courses.  For  instance,  the  Brahmaputra, 
after  emerging  from  the  eastern  Himalayas  into  the  full 
exposure  of  the  valley  of  Assam,  long  retains  its  coolness, 
and  the  fogs  and  mists  that  form  over  its  surface  mark  out 
its  track  for  50  miles  or  more.  This  I  gather  from  the 
observations  of  Dr  Griffith  on  this  river  at  Sadiya  in 
September  1836.  The  temperature  of  the  water  during  the 
whole  month  was,  day  and  night,  below  the  air,  the  difference 
in  the  means  for  the  period  being  12°*9  (F.).  There  is  no 
space  here  to  dwell  on  the  manner  in  which  the  salubrity  of 
a  river- valley  may  thus  hinge  on  the  temperature  of  a  river. 
It  has  occupied  the  attention  of  many,  notably  Fournet  in 
the  case  of  the  Ehone,  and  the  observations  of  Grifl&th  will 
enable  us  later  on  to  in  some  measure  estimate  one  element 
of  unhealthiness,  namely,  the  rapid  nocturnal  air  chill. 

Coming  now  to  the  hour  of  a  river's  maximum  tempera- 
ture, I  may  remark  that  but  few  observers  seem  to  have 
made  this  a  special  subject  of  investigation,  though  several 
give  sufficient  data  for  an  approximate  estimate  of  it.  Once 
again  we  look  to  Eenou  for  guidance  in  this  matter.  From 
his  hourly  observations  on  the  Loir,  it  appears  that  the 
water  attained  its  highest  temperature  at  3  or  4  in 
the  afternoon  in  summer,  and  at  2  or  3  in  winter. 
For  the  Seine,  he  places  the  time  of  the  maximum  at  between 
3  and  4  In  connection  with  the  Elbe's  tributary,  the 
Saale,  Dr  Ule  remarks  that  the  water  is  often  higher  in  the 
evening  than  at  noon,  and  I  would  infer  that  in  summer  the 
maximum  temperature  is  reached  at  an  advanced  hour  of  the 
afternoon.  The  Arve  in  summer,  according  to  Professor 
Chaix,  increases  in  temperature  until  9  and  11  at  night,  an 
unusual  feature,  which  may  be  due  to  the  Alpine  character 
of  its  basin.    On  the  Thames  I  made  numerous  observations 
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to  determine  this  point.  In  gummer  the  maximum  is 
reached  between  4  and  6  P.M.,  and  retained  up  to  between 
half-past  7  and  half-past  8  in  the  evening,  when  the  water 
begins  to  cool.  In  winter,  as  far  as  my  data  show,  the  temper- 
ature begins  to  fall  after  2  P.M.  In  the  spring  and  autumn 
the  highest  reading  is  obtained  between  3  and  4  p.m.,  and  in 
aimny  weather  the  water  does  not  begin  to  cool  until  5  or  (i. 

With  regard  to  rivers  of  warmer  climates,  lit  Bonus,  in 
Ilia  table  of  the  Senegal  observations,  makes  it  clear  that  the 
water  reaches  its  highest  temperature  generally  about  4  p.m. 
in  August,  the  cooling  between  this  hour  and  8  p.m.  being 
usually  slight.  From  Mr  Wallace's  observations  in  September 
on  the  Eio  Negro,  and  from  those  of  Dr  Griffith  in  the  same 
month  on  the  Brahmaputra,  it  would  appear  probable  that 
the  former  river  is  warmest  between  3  and  4  in  the 
afternoon,  and  the  latter  between  4  and  5. 

We  are  now  in  a  position  to  form  an  idea  of  the  suitable 
hour  to  determine  a  river's  maximum  heat.  For  the  temperate 
tegionSj  iu  the  case  of  a  river  of  the  size  of  the  Thames 
or  the  Seine,  4  to  5  P.M.  in  summer,  3  to  4  in  spring 
and  autumn,  and  2  in  winter,  would  prove  suitable  hours. 
Smaller  rivers,  like  the  Loir  at  Vendfime,  where  it  seems  to 
be  about  half  the  size  of  the  Thames  at  Kingston,  should  be 
observed  an  hour  earlier  during  all  the  seasons  except  in 
winter,  when  2  o'clock  would  doubtless  do.  Rivers  much 
larger  than  the  Thames  and  the  Seine,  such  as  the  Danube 
and  the  Volga,  would  on  A  priori  grounds  attain  their  highest 
temperature  in  summer  not  before  6  in  the  evening,  and  in 
the  other  seasons  about  4  or  5  in  spring  and  autumn,  and 
2  or  3  P.M.  in  winter.  For  great  rivers  in  warm  climates  it  is 
probable  that  the  hour  before  sunset  would  afford  the  most 
fitting  time  for  observation  all  the  year  through. 

With  regard  to  the  time  when  a  river  reaches  the  mean 
temperature  of  the  day,  Eenou's  tables  give  important  infor- 
mation for  the  Loir,  and  from  them  we  may  conclude  that 
the  mean  temperature  is  attained  at  half-past  10  or  11 
A.M.  in  summer,  at  half-past  11  in  spring  and  probably 
autumn,  and  at  noon  in  winter.  For  the  Thames  I  very 
roughly  estimated  that  the  suitable  time  would  be  between 
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11  and  noon,  Benou  suggested  to  M.  Valin,  in  the 
instance  of  the  Loire  at  Tours,  to  take  his  observations  at 
11.  Judging  from  the  tables,  which  Dr  Borius  gives  for 
the  Senegal,  noon  was  the  hour  best  fitted  in  August  for  the 
purpose.  For  the  temperate  zone,  the  subjoined  table,  which 
I  have  constructed  from  Eenou's  Loir  tables,  will  be  useful, 
with  the  necessary  adaptations,  for  most  rivers.  It  is 
certainly  of  importance  to  learn  from  its  columns  that  if  we 
employ  the  same  hour  of  observation  for  obtaining  the  mean 
temperature  in  winter  and  in  summer,  we  should  be  in  error, 
since  the  hour  of  the  mean  in  midwinter  is  the  hour  of  three- 
quarters  range  in  the  middle  of  summer.  The  table  ought 
to  be  serviceable  in  reducing  to  the  same  value  the  numerous 
observations  on  English  and  Scottish  rivers  which  are  con- 
tained in  Dr  Mill's  British  Association  JReport,  observa- 
tions which,  through  their  having  been  made  at  very  dififerent 
hours,  are  in  themselves  somewhat  difficult  of  comparison. 
This  difficulty,  however,  has  been  made  more  apparent  than 
real  by  the^ables  of  Kenou,  and  it  is  to  be  hoped  that  Dr  Mill, 
who  has  here  done  for  our  own  rivers  what  Forster  has  done 
for  those  of  Central  Europe,  will  initiate  the  inquiry  again. 


Table  of  the  Progress  of  the  Temperature  of  the  Loir  at 
Venddme  during  the  day,  constructed  from  the  tables  of 
M.  Benou  ("Annuaire  M^t^rologique  de  la  France," 
1852). 


Lowest 
Tempera- 
ture. 

One-fourth 
Range. 

Half  Range, 
or  Mean. 

Three- 
fourths 
Range. 

Highest 
Tempera- 
ture. 

Jannary, 

9  A.M. 

• 

11.15a.m. 

12.15  p.m. 

1.30  p.m. 

3  P.M. 

February, 

8     , 

10.30    „ 

11.40  a.m. 

12.30    „ 

3     „ 

March,  . 

8     , 

10.15    „ 

11.30    „ 

12.45    ,, 

3        M 

April,    . 

•  •  • 

11.30    ,, 

•  •  • 

4     » 

May, 

9.10      „ 

10.30    ,, 

12.15    „ 

4     „ 

June,     . 

9 

10.30    „ 

12.10    „ 

3     „ 

July,     . 

9.30      „ 

11 

12.40    „ 

3     ,, 

August, 

9.45      „ 

11.20    „ 

12.50    „ 

4     if 

September,    . 

. .. 

•  •  • 

3     i» 

October, 

•  ft 

... 

•  t  • 

3     n 

November,     . 

8     , 

10 

11 

Noon. 

2     ,, 

December, 

9     > 

11 

12.15  p.m. 

IP.M. 

3     n 

^ 
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Tidal  influence  will  probably  not  affect  the  regular  riae 
and  fall  of  river  temperature  very  much,  iis  long  as  it  merely 
results  in  the  to-and-fro  movement  of  the  same  body  of  fresh 
water.  There  is  no  evidence  of  any  such  interference  in  the 
tables  which  Sir  George  Airy  gives  for  the  Thames  at  Green- 
wich, though  I  can  only  found  this  opinion  on  the  airailarity 
in  amount  of  the  river's  daily  range  above  and  within  tidal 
influence,  as  at  Kingston  and  Greenwich.  The  unusually 
limited  daily  range  of  the  Weser  at  Elsfleth  seema  to  indicate 
some  direct  access  of  sea-water,  though  the  absence  of  such 
an  influence  is  expressly  stated.  The  Senegal  at  its  mouth, 
off  the  Island  of  St  Louis,  exhibits  in  August  and  September 
very  irregular  daily  fluctuations,  and  as  often  as  not  no  rise 
at  all.  In  this  season,  according  to  Captain  Borius,  the 
water  was  potable,  but  it  is  apparent  that  the  salt-water 
had  some  access,  though  the  mixture  was  not  so  noticeable 
as  in  other  times  of  the  year. 

With  regard  to  tlie  diurnal  ranges  of  rivers  generally,  it  is 
a  remarkable  fact  that  great  differences  in  the  size  of  rivers 
are  not  represented  by  great  contrasts  in  the  amount  of  the 
daily  range.  I  do  not  here  include  very  small  rivers,  but 
those  that  are  not  smaller  than  the  Thames,  or  the  Seine,  or 
the  Loir,  and  which  may  be  as  large  as  the  Nile.  Eenou 
gives  for  the  Loir  in  March  a  mean  daily  range  of  1°'0  (F.), 
and  this  is  just  what  I  have  estimated  for  the  Thames  in  the 
same  month.  Dr  Marcet's  observations  give  a  mean  for  the 
Lower  Nile  in  March  of  1°'6.  In  both  the  Thames  and  the 
Seine,  according  to  my  own  observations  and  those  of  Eenou, 
the  diurnal  range  is  rarely  if  ever  as  much  as  3''*0,  whilst  the 
mean  for  the  year  in  the  case  of  both  rivers  is  somewhere 
about  l°-5.  These  figures  strike  one  as  having  little  relation 
to  the  great  disparity  in  size  between  these  two  rivers  on  the 
one  side,  and  the  Senegal  and  the  Eio  Negro  on  the  other, 
both  of  which,  according  to  the  observations  of  Borius  and 
Wallace,  would  have  in  the  hottest  month  a  daily  range  of 
about  l''-3.  Then,  ^ain,  the  daily  range  of  the  Thames  at 
Kingston  is  no  greater  than  that  of  the  Brahmaputra  at 
Sadiya,  neither  being  over  2°. 

When,  however,  we  look  into  the  matter,  we  find  that  we 
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are  really  comparing  large  tropical  or  semi-tropical  rivers 
with  rivers  much  smaller  in  size  in  the  temperate  zone. 
Doubtless,  this  similarity  in  the  amount  of  the  diurnal  range 
for  rivers  of  temperate  and  warm  latitudes,  is  due  in  part  to 
the  increased  heat  of  the  tropics  and  sub-tropics  being 
counterbalanced  by  the  large  size  of  the  rivers,  or  it  may 
be  that  it  is  concerned  with  the  relatively  small  diurnal 
range  of  the  temperature  of  the  air  in  the  tropics.  There  is, 
however,  very  little  evidence  of  this  last  influence  in  the  case 
of  the  Nile  and  the  Senegal.  Taking  the  diurnal  range  as 
the  mean  of  the  rise  and  fall,  the  Nile  in  March,  according  to 
Marcet's  tables,  had  a  water  range  of  1°'6  (F.)  to  an  air  range  of 
29°-5;  whilst  the  Senegal  in  August  had  a  water  range  of  1°'3 
to  an  air  range  of  14°,  the  ratios  of  water  to  air  being  in  these 
cases  widely  different.  Space  will  not  admit  of  further  notice  of 
this  subject,  which  will  be  subsequently  dealt  with  at  length. 
As  regards  the  diurnal  range  of  rivers  smaller  in  size  than 
the  Thames  or  the  Loir,  it  can  here  be  noted  that  after  these 
limits  are  passed,  the  amount  increases  rapidly  with  the 
diminution  of  the  river's  bulk.  The  tributaries  of  the 
Thames,  as  far  as  I  have  been  able  to  observe  them,  display 
a  daily  range  considerably  greater  than  that  of  the  main 
stream.  During  the  same  September  day  when  the  Thames 
ranged  V'5  (F.),  the  Hogsmill  ranged  3°'7.  In  the  middle  of 
August,  when  the  range  of  the  Thames  was  1°*8,  that  of  the 
Mole  was  3°'2,  and  that  of  the  Ember  15°.  At  the  end  of 
March,  when  the  Thames  ranged  1°,  Beverley  Brook  ranged 
10°.  The  dimensions  of  each  stream  at  the  place  of  observa- 
tion, together  with  their  proportional  ranges,  taking  the 
range  of  the  Thames  as  1°,  are  here  given. 

The  Thames  and  four  of  its  Tributaries. 


Biver. 

Dimensions  at  Place  of  Observation. 

Proportional 
Diurnal  Bange. 

Thames, 
IVIole,    . 
Hogsmill, 
Beverley  Brook,    . 
£mber, 

Breadth  260  fw^t. 
80    „ 
40    „ 
14    „ 
12    „ 

Depth  10  feet. 

i»        *     »> 
,,       8  inches. 

i>       3    ,, 

1°0  F. 
l°-8  „ 
2°-6  „ 
10--0  „ 
8°-8  „ 
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With  the  Thames  tributaries,  the  Thurao  river  in  the  north 
of  Scotland  ought  to  he  related  in  size.  From  the  tables 
given  by  llr  J.  Gunn  in  hia  paper  on  this  river,  the  mean 
daily  rise  for  the  year  comes  out  at  just  2^  (F.) ;  but  as  the 
moruiug  observations  were  made  between  10  and  half-past 
10,  a  good  proportion  of  the  rise  would  not  be  included : 
the  afternoon  observations  of  between  2  and  3,  would  iu 
summer  be  too  early  for  the  maximum  temperature ;  and, 
guided  by  Eenou's  data  for  the  Loir,  I  would  place  its  meau 
diurnal  range  for  the  year  at  about  S^'S,  or  more  than  double 
that  of  the  Thames  at  Kingston,  which  is  I'^'S.  In  summer 
the  contrast  would  be  still  greater,  and  the  Thui'so's  mean 
diurnal  range  for  June  would  be  about  6",  or  q^uite  three 
times  that  of  the  Thames.  I  may  here  refer  to  the  Ehone's 
tributary,  the  Arve,  which,  according  to  the  observations  of 
Professor  Chaix,  has  a  daily  range  in  summer  of  4°  or  5°. 
Then,  again,  the  Kuudeel,  a  small  tributary  of  the 
Brahmaputra,  has  a  rauge  of  S"'?,  which  is  nearly  double 
that  of  the  main  river. 

I  have  assumed  above  in  the  case  of  small  rivers  and 
streams,  like  the  Thames  and  its  tributaries,  that  their 
diurnal  range  is  regulated  in  amount  by  their  bulk;  but  this 
can  only  be  true  in  the  strictest  sense,  when  the  rivers  or 
streams  have  about  the  same  plane  of  temperature  as  well 
as  proportionally  similar  depths  and  velocities.  First,  as 
regards  the  plane  of  temperature,  I  will  take  the  Mole, 
which,  though  not  one-tenth  of  the  size  of  the  Thames,  will 
display,  when  it  has  a  lower  day's  mean,  a  range  less  than 
that  of  the  main  stream.  Then,  with  regard  to  depth  and 
velocity,  the  diurnal  range  of  the  same  stream  may  vary 
greatly  from  these  causes  in  localities  only  a  few  hundred  yards 
apart.  Thus,  within  the  same  twenty-four  hours,  the  Mole, 
where  it  was  35  feet  broad,  5  feet  deep,  and  very  sluggish, 
ranged  l°-5,  whOst  a  little  distance  away,  where  it  was  80 
feet  broad,  2  feet  deep,  and  more  rapid,  its  range  was  3°'0. 
Though  the  main  stream  would  usually  have  a  smaller 
diurnal  range  than  its  tributary,  it  may,  therefore,  happen 
from  any  of  the  three  causes  above  stated,  namely,  the 
superior   position   of    its   temperature-plane,   its    shallower 
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depths,  and  its  greater  velocity,  that  the  main  river  has  a 
larger  range.  An  instance  of  this  occurs  in  reference  to  the 
Loire  at  Tours,  and  its  tributary  the  Loir  at  Vendome. 
Though  the  Loire  is  naturally  a  larger  and  also  a  more 
rapid  river,  it  has,  says  M.  Eenou,  a  notably  greater  diurnal 
range  than  its  tributary.  The  discounting  of  size  here  is 
evidently  due  to  the  greater  velocity  and  shallower  depths 
of  the  Loire,  for  though  it  has  a  larger  sectional  area  and 
a  much  greater  water-discharge  than  the  Loir,  it  is  only 
about  half  as  deep.  A  rapid  current  hastens  the  mixing 
of  the  stream,  whilst  shallow  waters,  owing  to  their  larger 
proportion  of  exposed  surface,  are  heated  up  more  easily 
during  the  day,  and  cool  more  readily  during  the  night,  and 
both  influences  have  combined  in  this  case  to  give  the  larger 
river  the  greatest  diurnal  range. 

The  subject  of  the  daily  fluctuations  of  a  river  would  be 
complex  enough  if  it  ended  here;  but  there  is  much  beside 
that  is  indeed  perplexing.  Spring-sources  add  their  share 
to  the  difl&culties ;  but,  as  I  will  show  in  a  later  paper,  there 
are  many  methods,  and  notably  the  study  of  the  curves  of 
the  monthly  mean  temperatures  of  air  and  water,  by  which 
we  may  detect  their  influence.  By  far  the  most  puzzling 
feature  of  these  daily  changes  is  to  be  found  in  the  circum- 
stance that,  although  in  temperate  regions  the  river's  diurnal 
range  is  usually  included  within  that  of  the  air,  there  are 
instances  in  warmer  regions  where  the  river  exhibits  regular 
daily  fluctuations,  with  its  range  altogether  outside  that 
of  the  air.  The  Brahmaputra  is  a  case  in  point  As  shown 
by  the  tables  of  Dr  Griffith,  its  daily  range  of  temperature 
during  September  was  always  outside  and  below  the  range 
of  the  air.  As  before  ►observed,  after  emerging  from  the 
Himalayas  it  still  retains  its  mountain  coolness  on  reaching 
Sadiya,  some  40  miles  away;  and  there,  strange  to  say,  it 
regularly  increases  in  temperature  by  day,  and  as  regularly 
cools  at  night,  though,  as  illustrated  in  Plate  VIIL,  the  air 
is  warmer  during  the  whole  twenty-four  hours.  Its  mean 
diurnal  range  is  about  2°  (F.),  whilst  that  of  the  air  is 
about  9°. 

The  opposite  state   of    things   may  be  found   in   some 
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tropical  rivers,  where  the  plane  of  water  temperature  is 
much  higher  than  that  of  the  air,  and  the  range  13  sometimes 
outside  the  air'a  range  altogether.  We  leam  from  Sohom- 
bnrgk  that  the  Essequibo  is  usually  8°  to  10"  (F,)  warmer 
than  the  air  at  6  A.M.,  1°  to  2"  cooler  at  H  P.M.,  and  2"  to  S° 
warmer  at  G  p.m.;  whilst  it  would  appear  from  his  observa- 
tions that  the  daily  rise  would  be  1°  or  V-b.  By  expressioi; 
these  facts  in  curves  for  the  whole  twenty-four  hours,  we 
at  once  perceive  what  a  high  plane  of  temperature  this 
river  must  possess,  Then,  again,  Humboldt  states  that  at 
Sau  Borja,  in  the  middle  of  April,  the  Orinoco  maintained 
its  habitual  temperature  of  27'''7  (C),  whilst  the  air  ranged 
from  23''7  at  night  to  26"  or  2T'^  during  the  day.  In  our 
own  ponds  in  summer,  as  well  aa  in  our  rivers,  we  6nd 
a  considerably  higher  plane  of  temperature  than  for  the  air, 
and  it  is  obvious  that  we  have  the  same  principle  at  work 
here  as  in  the  tropics.  Heated  by  the  sun  during  the  day, 
and  cooled  by  radiation  at  night,  the  temperatures  of  the  air 
and  of  the  pond  and  the  river  range  about  different  means. 
Thus,  on  August  24th,  when  the  air  range  was  49"  to  74°  (F.), 
and  the  Thames  ranged  from  64°'5  to  GG'-S,  the  ponds  in 
Bushey  Park  ranged  from  64°  to  72°,  The  ponds  possessed 
the  highest  plane  of  temperature,  then  the  Thames,  and 
lastly,  the  air,  as  represented  by  the  means  68°,  65°'5, 
and  6r-5. 

Postponing  the  detailed  treatment  of  this  complex  matter 
of  the  relation  to  each  other  of  the  air  and  water  tem- 
peratures, I  come  to  the  question  of  the  influence  of  the 
water  temperature  on  the  air.  This  is  a  matter  of  practical 
importance  in  river  observations;  but  at  present  I  have  data 
only  for  the  effects  of  water  much  cooler  than  the  air,  as 
given  in  the  following  table ; — 


Biver  Temperature. 


307 


The  Means  of  Observations  made  on  the  Brahmaputra  and  its 
small  tributary  the  Kundeel,  at  Sadiyd,  in  Septernber 
1836,  by  Dr  W.  Griffith  ("Journal  of  the  Bengal 
Asiatic  Society,"  voL  v.,  p.  827).     Fahrenheit  Scale. 


Hour. 

Air  in  House. 

Air  over  the 
Kundeel. 

Air  over  the 
Brahmaputra. 

Water  of  the 
Brahmaputra. 

Water  of  the 
Kundeel. 

6  a.m. 
2  P.M. 
6  P.M. 

76° -6 
83°-9 
82° -9 

76°-3 
87°1 
81°-2 

72° -0 
82°-9 
73°-8 

66°  2 
67°-6 

67° -7 

76° -6 

78°-6 
78° -4 

Mean^ 

79° -9 

79° -8 

74°-8 

67°-0 

77°-2 

From  this  table  it  appears  that  the  cooling  influence  of 
the  Brahmaputra  on  the  air  over  it  was  but  slight  during 
the  heat  of  the  day,  being  at  2  p.m.  only  1°.  By  6  p.m.  the 
air  had  lost  9°  through  the  chill  of  the  river,  and  it  is 
apparent  that  the  cooling  was  principally  accomplished  in 
the  sunset  hours.  The  thermal  regime  of  the  Brahmaputra 
is  of  course  very  exceptionaL  Most  rivers  in  different 
latitudes  are  warmer  than  the  air  at  night,  and  the  time  at 
which  the  chill  of  the  river  ought  to  be  most  effective  would 
be  about  sunset,  when  the  air  and  water  temperatures  would 
be  usually  not  far  apart ;  whilst  in  the  heat  of  the  day,  when 
the  water  is  much  the  coolest,  its  chilling  influence,  accord- 
ing to  the  Brahmaputra  observations,  would  be  slight.  These 
remarks  certainly  apply  to  the  Senegal  observations  in  August, 
and  probably  also  to  those  of  Dr  Marcet  on  the  Nile  in 
March,  and  no  doubt  they  are  true  also  of  most  rivers  that 
have  a  plane  of  temperature  not  far  removed  from  that  of 
the  air,  as  in  the  case  of  our  own  rivers.  But  there  are 
instances  where  the  chilling  effect  would  be  pronounced, 
namely,  as  regards  large  rivers  that,  like  the  Upper  Yangtse, 
have  a  relatively  low  plane  of  summer  temperature  in  com- 
parison with  the  air  (Blakiston). 

The  following  rules  may  be  formulated  from  the  Brahma- 

1  Estimated  from  the  6  a.m.,  6  p.m.,  and  the  (computed)  noon  and  mid- 
night temperatures. 
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putra  table ; — To  correct  for  the  water's  chill  the  day's  mean 
of  air  observations  made  on  a  large  river,  add  to  it  two-thirds 
of  its  excess  over  the  day's  mean  of  the  water  temperature. 
Thus,  with  a  mean  water  temperature  of  60°  (F.),  and  a  mean 
for  the  ait  on  a  river  of  69",  the  corrected  air  mean  would  be 
75°.  From  this  table  we  can  also  calculate  the  corrections 
for  particular  hours.  Thus,  for  2  p.m.,  only  one-fifteenth  of 
the  excess,  and  for  6  p.m.  as  much  as  one  and  a  half  times 
the  excess,  must  be  added ;  whilst  for  6  a,m.  the  plus  correc- 
tion would  be  five-eigbtlia.  I  have  here  spoken  only  of 
large  rivers.  Air  observations  on  small  rivers  would  prob- 
ably be  but  little  affected,  as  long  as  the  air  is  in  motion. 
Of  this  the  Kuudeel  affords  an  example. 

lu  concluding  the  first  part  of  this  paper,  I  must  lay  stresB 
on  the  value  of  all  observations  on  river  temperature.  No 
period  ought  to  be  too  short  for  making  useful  additions  to 
our  knowledge  of  the  subject,  and  I  trust  that  observers  in 
different  parts  of  the  globe  will  take  advantage  of  oppor- 
tunities that  lie  at  their  doors.  Three  thermometers, 
properly  tested,  would  be  required.  For  the  air  a  maximum 
and  a  minimum  thermometer,  and  for  the  water  an  ordinary 
thermometer  of  the  bath  pattern.  I  have  tried  some  half  a 
dozen  different  plans  of  taking  the  water  temperature,  but 
have  found  none  so  good  as  sinking  a  bath  thermometer  2 
or  3  feet  below  the  surface  and  leaving  it  there  two  or  three 
minutes.  It  is  essential  that  the  immersion  of  the  bulb 
should  be  sufficient,  since  many  thermometers  will  not  stand 
the  test  of  being  drawn  up  10  feet  in  the  cold  air  after 
standing  in  water  twelve  or  fifteen  degrees  warmer  than  the 
air,  a  not  uncommon  condition  of  things  at  sunrise.  The 
instruments  made  by  Negretti  &  Zambra,  on  the  pattern  of 
those  used  in  the  British  Navy  for  sea-temperature,  will 
stand  this  test  Of  course,  a  good  substitute  for  a  bath 
thermometer  can  be  obtained  by  fixing  an  ordinary  ther- 
mometer in  a  bottle  and  reading  through  the  glass.  For 
rapidity,  I  have  often  employed  a  sensitive  chemical  ther- 
mometer that  reads  in  ten  op  fifteen  seconds,  placing  it  in  a 
large  bottle  of  the  river  water  and  reading  it  there.  This  is 
an   excellent  plan   when   making   a   series  of  comparative 
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experiments  on  the  temperature  of  streams,  rivers,  and 
ponds  that  may  be  a  mile  or  so  apart.  For  those  who  may 
wish  to  take  the  temperature  at  different  depths,  the  Sixe's 
instrument  I  employed,  and  which  may  be  obtained  from 
the  same  makers,  is  very  serviceable.  It  also  wiU  supply 
the  place  of  maximum  and  minimum  thermometers,  if 
checked  by  a  standard  instrument. 

With  regard  to  the  times  and  the  frequency  of  the  river 
observations,  daily  observations  are  of  course  the  best,  but 
those  made  every  two  or  three  days  will  give  with  fair 
approximation  the  monthly  mean.  The  air  observations 
should  be  made  daily,  and  the  maximum  and  minimum 
instruments  should  be  read  and  set  at  8  or  9  in  the 
evening  and  noted  for  that  day,  together  with  the  river 
observations  of  the  same  day.  If  the  river's  temperature 
is  taken  late  in  the  afternoon,  an  occasional  sunrise  observa- 
tion would  give  its  diurnal  range.  And  the  more  frequent 
the  observations  on  the  diurnal  range,  the  more  valuable  will 
be  the  observer's  work.  I  have  previously  referred  in  detail 
to  the  hour  of  observation ;  the  most  convenient  time  will  be 
probably  when  the  river  is  at  its  maximum,  usually  in  the 
middle  of  or  late  in  the  afternoon. 

One  of  the  most  important,  and  often  the  only  available, 
means  of  comparing  rivers,  is  to  be  found  in  the  contrast  of 
the  curves  of  the  monthly  means  for  the  whole  year.  As 
ably  argued  by  Dr  Ule,  the  difference  between  the  air  and 
the  water  means  has  a  fairly  constant  value,  less  variable 
than,  and  therefore  less  influenced  than  the  actual  tempera- 
tures of  the  air  and  the  water,  by  the  changing  climatic 
conditions  from  year  to  year.  And  from  this  point  of  view, 
an  observer,  who  has  never  before  interested  himself  in  these 
matters,  and  whose  period  of  observation  may  be  limited, 
may  be  encouraged  by  knowing  that  even  a  single  month's 
work  may  afford  material  of  great  service.  This  paper  would 
have  lacked  much  without  the  observations  made  by  Dr 
Marcet  on  the  Nile  and  Dr  Griffith  on  the  Brahmaputra, 
though  in  both  instances  they  cover  only  a  few  weeks.  In 
fact,  by  comparing  Dr  Marcet's  results  for  March  on  the 
Lower  Nile  with  those  for  the  Lower  Mississippi  by  Captain 
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Humphreys  and  Lieutenant  Abbot,  and  those  for  the  Yangtsa     H 
ly  Captain  Blakiaton,  some  valuable  data  on  the  effects  on     ^| 
arge  rivers  of  running  with  the  latitude  or  the  longitude    ^| 
are   disclosed.      The   subjoined   compariaon   will   afford    an     ^| 

1 

Don. 

Meu.!^ 

DiaerenM. 

1 

i 

MiBsisBippi  St  KawOi-UflDfl,  in  March  I8B1. 
,.     1862. 
Lower  Nile,  in  March  1885,    . 

6a'''2(F.) 
64' -8  „ 

ea'-a  „ 

S0°7 

Water- 17° -5 
Witor-14°-l 

Wftter+2°'0 

The  localities  of  observation  come  near  to  each  other  both     ^| 
in  latitude  and  in  their  relation  to  the  same  isothermal  line,      H 
ind  as  might  have  been  expected,  the  ait  means  are  not  far      H 
ipart ;  but  the  water  means  are  wide  asunder,  and  whilst  the      H 
tlississippi,  running  from  the  temperate  regiona  towards  the      ^| 
Er[uator,  is  from  fourteen  to  seventeen  degrees  cooler  than  the      ^| 
air,  the  Nile,  after  coursing  away  from  the  equator,  is  two      H 
degrees  warmer  than  the  air.                                                             ^ 

To  collect  the  observations  already  published,  and  to 
encourage  observers  in  this  country  and  in  other  parts  of  the 
world  to  devote  their  attention  to  this  interesting  inquiry, 
would,  I  venture  to  think,  be  objects  worthy  of  the  efforta  of 
a  learned  society;  and  one  might  humbly  suggest  to  scientific 
societies  in  distant  places  the  advantage  that  might  accrue  to 
science  from  properly  directed  investigations  of  this  kind. 
For  instance,  in  the  case  of  the  Yangtse,  observations  at  the 
same  time  at  Ichang,  Hankow,  Kiukiang,  and  Chinkiang 
might  with  no  great  difficulty  be  instituted ;  at  Hankow  the 
temperature  of  the  main  river  might  be  compared  with  that 
of  its  tributary  the  Han,  and,  as  indicated  by  Blakiston's 
observations,  the  changes  of  temperature  produced  on  the 
Yangtse  by  the  inflow  from  the  Tungting  and  tlie  Poyang 
Lakes  would  prove  well  worthy  of  study.  Blakiston  remarks 
that  Lieutenant  Poole,  of  H.M.S.  "  Havoc,"  whilst  stationed  at 
Kiukiang  iu  1861,  made  regular  observations  of  the  tempera- 
ture of  the  river.     Abundant  materials  must  occur  in  the 
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log-books  of  British  men-of-war,  but  I  do  not  know  whether 
they  are  in  a  form  available  for  employment  in  this  inquiry. 
The  Eoyal  Physical  Society  of  Edinburgh  has  consented  to 
receive  any  such  observations  sent  in  from  abroad,  with  a 
view  to  future  discussion,  as  it  is  expected  that  a  good 
harvest  may  thus  be  reaped  in  the  additions  made  to 
knowledge. 
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broken  away,  while  those  of  the  upper  margin  are  well  shown. 
In  Fig.  3  we  have  a  head  in  which,  though  the  general  form 
and  position  of  the  cirri  are  indicated,  their  preservation  ia 
still  more  imperfect,  those  attached  to  the  dorsal  part  of  the 
mai^n  having  only  their  extremitiea  exhibited.  Again,  in 
Fig.  4  we  have  the  anterior  part  of  another  head,  in  which, 
though  the  dorsal  rim  of  the  opening  remains,  the  ventral 
one  ia  broken  through  in  the  ndddle,  and  only  scant  traces 
of  the  cirri  remain. 

It  is  now  clear  that  the  specimens  formerly  described  and 
figured  by  me  were  imperfect,  and  that  they  for  the  most 
part  showed  merely  the  ventral  margin  of  this  median 
ring  (5,  PI.  I.,  Figs.  2,  4,  and  5).  And  this  explains 
things  wliich,  in  the  specimens  then  before  me,  I  was  quite 
unable  to  understand — how,  for  instance,  in  Fig,  2  of  the  last 
quoted  plate,  the  apparent  anterior  margin  ia  slightly  convex, 
whereas,  had  it  been  the  upper  margin  of  a  mouth,  as  I  sup- 
posed, it  ought  to  have  been  concave.  On  the  other  hand,  in 
the  specimen  represented  in  Fig.  1  of  the  same  plate,  it  is  the 
upper  margin  of  the  opening  which  remains,  the  lower  having 
become  quite  obscured  by  cruahiog  and  weathering;  and 
herein  is  found  the  explanation  of  the  circumstance  that  the 
anterior  margin  of  the  head  in  this  case  projects  farther 
forward  than  in  the  others. 

What  ia  the  nature  of  this  aperture,  with  its  strange  fringe 
of  cirri  ?  It  cannot  be  a  sucker  like  that  of  the  larval  Lepi- 
dosteus,  which  is  a  mere  superficial  disk,  having  its  adhesive 
papilla;  composed  of  epithelial  cells,'  and  which  has  no 
resemblance  at  all  to  the  part  of  PalcEospondylus  under 
discussion,  save  its  position  on  the  front  of  the  head.  The 
more  obvious  comparison — and  that  which  is  in  harmony 
with  the  rest  of  the  structure  of  our  fossil — ^is  that  with  the 
single  nasal  opening  of  Myxine  or  Petromyzon.  And  if  this 
view  be  the  right  one,  then  Palceospondylus  is  monorhinal,  and 
is  a  Marsipobranch. 

Here,  however,  it  must  be  remembered  that  both  in  the 
Hag  and  in  the  Lamprey  the  nasal  canal  is  continued  past 
the  olfactory  organ,  and,  passing  through  the  basicranial 
■  Balfbar  and  Puker,  Fhil.  Trans,,  1882,  put  ii.,  p.  S8S. 
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fontanelle^  comes  into  relation  with  the  pharynx,  into  which 
it  actually  opens  in  the  former,  while  in  the  latter  it 
ends  in  a  blind  sac.  But  as  there  is  no  basicranial 
fontanelle  in  Pakeospondylvs,  there  could  have  been  no 
posterior  nasal  canal;  so  that  if  we  are  dealing  with  a 
Marsipobranch,  we  have  here  a  condition  which  is  either 
more  archaic  or  more  specialised  than  that  in  the  modem 
representatives  of  the  group,  accordiug  as  in  this  particular 
we  consider  Mysdne  or  Petromyzon  to  be  the  more  primitive.^ 

Behind  the  median  cirrated  opening,  the  anterior  or 
trabeculo-palatine  moiety  of  the  cranium  {f,p^  is  almost 
invariably  so  eroded  or  broken  through  that  the  appearances 
presented  would  scarcely  be  readable  without  the  tolerably 
perfect  specimen  represented  in  my  former  paper  (6,  PI.  I.> 
Fig.  2),  and  refigured,  more  highly  magnified,  in  the  present 
PI.  IX.,  Fig.  5.  Here  and  in  tlie  restored  drawing  (Fig.  8)  it 
will  be  seen  that  the  surface  external  to  the  median  longi- 
tudinal groove  is  divided  by  a  line  passing  obliquely  back- 
wards and  inwards  from  the  external  angle,  and  marking  off 
a  small  lobe  (a.),  which  can  also  constantly  be  recognised  in 
eroded  specimens  (Figs.  2,  3).^  In  front  of  this  line  the 
surface  shows  two  depressions  like  fenestrse  (ft.,  c),  but  perhaps 
not  compfetely  perforated,  each  of  a  somewhat  triangular 
shape,  the  apices  of  the  two  converging  outwards  towards  the 
external  angle,  their  rounded  bases  directed  inwards.  The 
division  between  these  two  apparent  fenestrse  also  constantly 
appears  in  eroded  heads,  as  a  bar  directed  obliquely  forwards 
and  inwards,  as  is  seen  in  PL  IX.,  Figs.  1,  2,  and  4. 

The  bottom  of  the  median  groove  (intertrabecular  space)  is 
not  perforated,  but  solid,  and  is  seen  isolated,  as  an  antero- 
posterior median  bar,  in  Figs.  1,  2,  and  3,  the  raised  edges 
(trabeculse)  being  gone.    But  in  Fig.  4  it  is  itself  gone,  while 

^  If  the  nasal  opening  and  canal  of  Myxine  represent  the  primitive  verte- 
brate month,  as  is  maintained  by  Beard  (Anat.  Anzeiger,  1888,  No.  1, 
pp.  15-24),  then  of  coorse  the  condition  in  that  genns  is  more  primitive  than 
in  Petromyzon,  and  in  both  than  in  Palaeospondylus,  Bnt  morphologists  do 
not  seem  to  be  agreed  as  to  which  of  the  two  recent  Marsipobranch  types  is 
the  more  archaic    (See  Howes,  8,  pp.  187,  188.) 

^  It  may  be  fancy,  bnt  I  cannot  help  in  my  mind  comparing  this  lobe 
with  the  "  styliform  "  or  "  epihyal "  element  of  the  ekoll  of  the  Lamprey. 
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broken  away,  while  those  of  the  upper  margin  are  well  shown. 
In  Fig.  3  we  have  a  head  in  which,  though  the  general  form 
and  position  of  the  cirri  are  indicated,  their  preservation  is 
still  more  imperfect,  those  attached  to  the  dorsal  part  of  the 
margin  having  only  their  extremities  exhibited.  Again,  in 
Fig.  4  we  have  the  anterior  part  of  another  head,  in  which, 
though  the  dorsal  rim  of  the  opening  remains,  the  ventral 
one  is  broken  through  in  the  middle,  and  only  scant  traces 
of  the  cirri  remain. 

It  ia  now  clear  that  the  specimens  formerly  described  and 
figured  by  me  were  imperfect,  and  that  they  for  the  most 
part  showed  merely  the  ventral  margin  of  this  median 
ring  (5,  PL  I.,  Figs.  2,  4,  and  5).  And  this  explains 
things  which,  in  the  specimens  then  before  me,  I  was  quit© 
unable  to  understand — how,  for  instance,  in  Fig,  2  of  the  last 
quoted  plate,  the  apparent  anterior  mai^n  is  slightly  convex, 
whereas,  had  it  been  the  upper  mai^n  of  a  mmtth,,  as  I  sup- 
posed, it  ought  to  have  been  concave.  On  the  other  hand,  in 
the  specimen  represented  in  Fig.  1  of  the  same  plate,  it  is  the 
upper  margin  of  the  opening  which  remains,  the  lower  having 
become  quite  obscured  by  crushing  and  weathering;  and 
herein  is  found  the  explanation  of  the  circumstance  that  the 
anterior  margin  of  the  head  in  this  case  projects  farther 
forward  than  in  the  othera. 

What  ia  the  nature  of  this  aperture,  with  its  strange  fringe 
of  cirri  ?  It  catmot  be  a  sucker  like  that  of  the  larval  Zepi- 
dosteus,  which  is  a  mere  superficial  disk,  having  its  adhesive 
papillai  composed  of  epithelial  ceUs,'  and  which  has  no 
resemblance  at  all  to  the  part  of  Palteospondylus  under 
discussion,  save  its  position  on  the  front  of  the  head.  The 
more  obvious  comparison — and  that  which  is  in  harmony 
with  the  rest  of  the  structure  of  our  fossil — is  that  with  the 
single  nasal  opening  of  Myxine  or  Petromyzon.  And  if  this 
view  be  the  right  one,  then  Palceospondylus  is  monortunal,  and 
is  a  Marsipobranch. 

Here,  however,  it  must  be  remembered  that  botli  in  the 
Hag  and  in  the  Lamprey  the  nasal  canal  ia  continued  past 
the  olfactory  organ,  and,  passing  through  the  basicranial 
1  Balfaor  and  Parker,  Phil.  Tnas.,  1SS2,  part  ii.,  p.  3SG. 
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fontanelle^  comes  into  relation  with  the  pharjmx,  into  which 
it  actually  opens  in  the  former^  while  in  the  latter  it 
ends  in  a  blind  sac.  But  as  there  is  no  basicranial 
fontanelle  in  Pakeospondylvs,  there  could  have  been  no 
posterior  nasal  canal;  so  that  if  we  are  dealing  with  a 
Marsipobranch^  we  have  here  a  condition  which  is  either 
more  archaic  or  more  specialised  than  that  in  the  modem 
representatives  of  the  group,  according  as  in  this  particular 
we  consider  Mysdne  or  Petromyzon  to  be  the  more  primitive.^ 

Behind  the  median  cirrated  opening,  the  anterior  or 
trabeculo-palatine  moiety  of  the  cranium  {t,p)  is  almost 
invariably  so  eroded  or  broken  through  that  the  appearances 
presented  would  scarcely  be  readable  without  the  tolerably 
perfect  specimen  represented  in  my  former  paper  (6,  PI.  I.> 
Fig.  2),  and  refigured,  more  highly  magnified,  in  the  present 
PI.  IX.,  Fig.  5.  Here  and  in  the  restored  drawing  (Fig.  8)  it 
will  be  seen  that  the  surface  external  to  the  median  longi- 
tudinal groove  is  divided  by  a  line  passing  obliquely  back- 
wards and  inwards  from  the  external  angle,  and  marking  off 
a  small  lobe  (a.),  which  can  also  constantly  be  recognised  in 
eroded  specimens  (Figs.  2,  3).^  In  front  of  this  line  the 
surface  shows  two  depressions  like  fenestrse  (&,  c),  but  perhaps 
not  compfetely  perforated,  each  of  a  somewhat  triangular 
shape,  the  apices  of  the  two  converging  outwards  towards  the 
external  angle,  their  rounded  bases  directed  inwards.  The 
division  between  these  two  apparent  fenestrse  also  constantly 
appears  in  eroded  heads,  as  a  bar  directed  obliquely  forwards 
and  inwards,  as  is  seen  in  PL  IX.,  Figs.  1,  2,  and  4. 

The  bottom  of  the  median  groove  (intertrabecular  space)  is 
not  perforated,  but  solid,  and  is  seen  isolated,  as  an  antero- 
posterior median  bar,  in  Figs.  1,  2,  and  3,  the  raised  edges 
(trabeculsB)  being  gone.    But  in  Fig.  4  it  is  itself  gone,  wlule 

^  If  the  nasal  opening  and  canal  of  Myxine  represent  the  primitive  yerte- 
brate  month,  as  is  maintained  by  Beard  (Anat.  Anzeiger,  1888,  No.  1, 
pp.  15-24),  then  of  conrse  the  condition  in  that  genns  is  more  primitive  than 
in  Petromyzon,  and  in  both  than  in  Falceo^^ondylus,  Bnt  morphologists  do 
not  seem  to  be  agreed  as  to  which  of  the  two  recent  Marsipobranch  types  is 
the  more  archaic    (See  Howes,  8,  pp.  187,  188.) 

^  It  may  be  fancy,  but  I  cannot  help  in  my  mind  comparing  this  lobe 
with  the  "  styliform  "  or  *'  epihyal "  element  of  the  eknll  of  the  Lamprey. 
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remains  of  the  trabeculie  are  aeen  as  a  thin  black  streak  on 
each  aide. 

I  have  never,  even  to  this  day,  seen  the  dorsal  surface  of 
the  head  of  PaltEospo^dylus;  but  to  judge  from  sundry  partial 
impressions,  it  is  clear  that  in  this  anterior  or  trabeculo- 
palatine  portion  a  median  or  cranial  part  was  marked  off 
from  the  palatine  by  a  ridge  on  each  side,  and  that  this  cranial 
part  was,  behind  the  nasal  ring,  widely  open  above,  aa  in  the 
Lamprey.  The  lateral  or  palatal  fenestrated  portion  was 
distinctly  concave  above,  and  here  the  eye  must  pretty 
certainly  have  been  placed. 

I  have  scarcely  anything  to  add  regarding  the  posterior 
part  of  the  skull^  which  is  presumably  composed  of  the 
combined  parachordals  and  ear  capsules.  Constantly,  how- 
ever, in  eroded  heads,  among  its  remains  may  be  distinguished 
two  oblong  pieces  converging  forwards  at  an  angle  near  the 
junction  of  the  anterior  and  posterior  parts  of  the  cranium, 
aa  is  seen  in  Tigs.  1  and  2.  No  indication  of  such  a  con- 
figuration can,  however,  be  seen  in  the  head  shown  in  Fig,  5, 
where  the  surface  seems  remarkably  entire  and  uninjured. 

With  regard  to  the  problematical  pieces  x,  their  morpho- 
logical signification  seems  as  obscure  as  before.  They  could 
not  have  been  external  plates,  at  all  events,  and  may  possibly 
be  a  remnant  of  an  internal  branchial  support. 

Nothing  new  can  be  said  of  the  rest  of  the  skeleton  aa  far 
as  the  tail-fin;  but  here  a  previously  unobserved  fact  of  con- 
siderable importance  must  be  noted.  The  rods  supporting 
this  fin  I  have  considered  as  neural  and  haemal  spines,  as  they 
are  apparently  continnous  with  the  neural  and  h^mal  arches, 
but  it  turns  out  that  in  none  of  my  previous  specimens  were 
their  extremities  complete.  A  specimen,  which  I  obtained  last 
autumn  from  Mr  Donald-Calder  of  Th«rso,  shows  that  these 
rods  or  spines  were  considerably  lo.nger  than  they  had  beeui 
represented  in  any  of  my  figures,  and  consequently  that  the 
fin  was  so  much  deeper.  But  a  point  of  greater  importance 
than  their  length,  is  the  fact  that  at  least  the  neural  spines 
we  seen  to  dichotomise  twice,  just  as  in  the  case  of  the  caudal 
spinous  processes,  the  so-called  fin-rays  of  the  Lamprey,  In 
Fig.-e  I  have  represented  a  portion  of  the  caudal  extremity 
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of  this  specimen,  magnified  thirteen  diameters.  The  differ- 
entiation of  the  vertebral  centra  and  arches  is  in  this  case 
obscure,  but  the  spinous  processes  are  extremely  distinct,  and 
the  dichotomisation  of  those  on  the  neural  side  of  the  axis, 
which  are  also  the  longer,  is  seen  with  the  greatest  ease 
under  a  low  power  of  the  compound  microscope.  Not  the 
smallest  trace  of  transverse  segmentation  can  be  observed  in 
these  rods,  or  in  their  dichotomous  divisions. 

Affinitibs. 

In  my  first  notice  of  Pcdoeospondylus  (1)  I  suggested  the 
idea  of  a  Marsipobranch  affinity,  an  idea  which,  having  been 
favourably  received  by  Professor  Howes  and  Mr  Smith 
Woodward  (3  and  4),  I  sought  to  develop  still  further  in  my 
second  paper  (5).  And  though  the  examination  of  the  most 
recently  obtained  material  has  modified  as  well  as  added  to 
our  ideas  on  the  subject,  the  result,  instead  of  weakening 
the  probability  of  the  alliance  of  Palceospondyltis  with  the 
Marsipobranchs,  tends  to  strengthen  it  up  to  what  one  feels 
tempted  to  consider  a  tolerably  close  approximation  to 
certainty. 

Sir  J.  W.  Dawson  has,  however,  expressed  himself  in 
favour  of  a  different  interpretation  of  Palceospondyltis,  after 
an  examination  of  specimens  forwarded  to  him  by  Mr  J. 
Beid,  Blairgowrie.  It  must,  however,  be  noted  that  the  work 
(6)  in  which  he  alludes  to  the  matter  had  been  sent  to  press 
before  he  had  the  opportunity  of  seeing  my  second  paper. 

He  says :  "  It  is  a  little  creature,  an  inch  to  two  inches  in 
length,  destitute  or  nearly  destitute  of  bony  covering,  having 
a  head  which  suggests  the  presence  of  external  gills,  large 
eyes,  and  even  elongated  nasal  bones.  •  •  •  One  cannot 
look  at  it  without  the  suggestion  occurring  of  some  of  the 
smaller  snake-like  Batrachians  of  the  Carboniferous  and 
Permian ;  and  I  should  not  be  surprised  if  it  should  come  to 
be  regarded  either  as  a  forerunner  of  the  Batrachians  or  as  a 
primitive  Tadpole." 

These  observations  are  accompanied  by  a  drawing,  which 
is  original  as  regards  the  head,  though  evidently  taken  from 
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a  specimen  in  not  quite  ho  good  a  state  of  preservation  as 
some  which  it  has  been  my  good  fortune  to  secure ;  the  tail 
is  copied  from  Smith  Woodward's  figure  in  Natural  Science 
(4,  fig.  1).  I  suppose  he  interprets  as  "external  gills"  the 
two  narrow  post- occipital  plates  {x  in  the  present  figures),  on 
which  be  has  drawn  certain  lines,  as  if  to  indicate  a  sort  of 
tufted  appearance,  which  I  certainly  have  not  observed  in 
any  of  the  numeroua  specimens  which  I  have  examined. 
Whatever  may  be  the  morphological  signification  of  these 
plates,  they  cannot  be  external  gills.  It  is  also  difficult  to 
see  where  the  "elongated  nasal  bones"  come  in,  unless  the 
author  thereby  means  the  two  long  external  cirri,  which  are 
given  in  his  figure  in  somewhat  exaggerated  proportions. 

As  regards  amphibian  affinities.  Sir  J.  W.  Dawson's  sug- 
gestions give  us  a  rather  wide  range  of  choice  between 
highly  specialised  limbless  Stegocephali  and  a  "primitive 
Tadpole,"  which  one  would  expect  to  be  a  creature  of  a 
somewhat  more  generalised  type.  As  regards  the  former 
alternative,  I  must  confess  that  I  fail  to  see  any  sort  of 
resemblance  to  PalcEawpondylus,  except  the  want  of  limbs, 
which  is  a  feature  common  to  many  vertebrates  of  widely 
separated  affinities;  while  as  to  the  latter,  the  primordial 
cranium  of  a  Tadpole  bears  just  the  same  sort  of  resemblance, 
and  DO  more,  to  that  of  out  little  Palaeozoic  vertebrate  that  it 
does  to  the  skuU  of  Pdromyzon.  But  no  amphibian,  adult 
or  embryo,  with  which  I  am  acqiiainted  shows  a  median 
cirrated  opening,  presumably  a  nose,  in  front  of  the  head. 

On  the  other  hand,  in  support  of  the  Marsipobranch  theory 
we  have  the  following  facts . — 

1.  The  skuU  is  apparently  formed  of  calcified  cartilage, 
and  devoid  of  discrete  ossifications. 

2.  There  is  a  median  opening  or  ring,  surrounded  with 
cirri,  and  presumably  nasal,  in  the  front  of  the  head. 

3.  There  are  neither  jaws  nor  limbs. 

4  The  rays  which  support  the  caudal  fin-expansion, 
apparently  springing  from  the  neural  and  bEemal  arches,  are 
dichotomised  (at  least  the  neural  ones),  aa  are  the  correspond- 
ing rods  in  the  Lamprey. 

But  not  only  are  no  jaws  to  be  found,  but  also  no  traces 
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of  lingual  apparatus.  It  is  hard  to  imagine  the  absence  of 
the  latter  in  the  living  state,  so  that  its  elements  were 
probably  composed  of  a  more  perishable  material ;  and  here 
it  may  be  noted  that,  in  the  recent  Marsipobranchs,  two 
kinds  of  cartilage  enter  into  the  formation  of  the  cranio- 
facial apparatus,  of  which  one  is  considerably  harder  and 
more  solid  than  the  other.^  In  Myxine  the  hard  cartilage 
prevails  in  the  cranium,  while  the  soft  variety  enters  largely 
into  the  structure  of  the  hyo-lingual  parts.  A  similar 
condition  may  have  existed  in  Palceospondylus,  the  hard 
cartilage  becoming,  in  addition,  actually  calcified,  and  in  this 
way  capable  of  preservation  in  a  schist  like  that  of  Achan- 
arras,  while  the  soft  utterly  disappeared. 

The  development,  in  the  sheath  of  the  notochord,  of  ring- 
like calcified  vertebral  centra  is  no  bar  to  the  acceptation  of 
the  Marsipobranch  theory.  For  in  this  respect  the  greatest 
differences  exist  in  fishes,  both  recent  and  extinct,  which 
undoubtedly  belong  to  the  same  ''  subclass."  The  Palaeozoic 
Elasmobranchs  were  mostly  notochordal,  so  was  the  Mesozoic 
Hyhodvs,  so  is  the  recent  Notidanus,  but  the  Carboniferous 
Chondrenchelys  had  ring-vertebrse,  and  such  mpdern  sharks 
as  Lamna,  etc.,  have  the  centra  highly-developed,  astero- 
spondylic,  biconcave,  and  calcified.  And  if  the  recent 
Marsipobranchs  are,  as  some  suppose,  degenerate  forms,  there 
is  no  reason  why  a  Palaeozoic  representative  of  the  group 
should  not  have  had  differentiated  vertebrae,  and  these,  as 
well  as  the  cranium,  also  calcified.  Here  I  may  refer  the 
reader  to  the  remarks  quoted  from  Messrs  Howes  and  Smith 
Woodward  at  the  commencement  of  my  former  paper  on 
Palceospondylus  (5,  pp.  87,  88;  3,  pp.  143, 144 ;  4,  p.  599). 

I  have  now  given  the  facts  of  the  structure  of  PoUbo- 
spondyltts  so  far  as  the  specimens  before  me  permit,  and  if 
my  interpretation  of  the  parts  exhibited  is  correct,  there 
seems  no  escape  from  the  conclusion  that  the  little  creature 
must  be  classed  as  a  Marsipobranch.  The  subject  is  not  yet, 
however,  exhausted;  the  upper  surface  of  the  skull,  for 
instance,  remains  to  be  described,  but  again  I  may  express 

1  W.  E.  Parker,  On  the  Skeleton  of  the  Marsipobranch  Fishes— Phil. 
Trans.,  1883,  part  ii.,  pp.  373-457. 
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the  hope  that  still  further  patient  search  in  the  quarry  on 
Achanarras  HiU  will  be  rewarded  by  the  discovery  of  material 
whereby  our  knowledge  of  the  structure  of  Palxospondylus 
will  be  rendered  atill  more  complete. 
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Explanation  op  Plate  IX. 

The  lettering  is  unirorm  throughout  all  the  figures.  l.p.,  anterior  or 
trabecalo- palatine  part  of  the  crauium;  p.a.,  posterior  or  parachordal  part; 
a.,  lobe  divided  oSfrom  the  anterior  part;  h.,  anterior  depression  or  fenestra; 
e.,  posterior  depression  or  fenestra;  n.,  nasal  ring;  v.c,  cirri  of  the  ventral 
margin  of  the  ring;  l.c.,  long  lateral  cirri;  d.a.,  cirri  of  the  dorsal  niargin; 
II.,  vertebral  centra ;  x.,  po8t.occipital  plates. 

Fig.  I.  Head  of  Palcsospondylus  Ounni,  seen  from  the  ventral  aspect,  and 
showing  the  presumed  nasal  ring  with  its  cirri.  The  rest  of  the  cranium  is 
eroded.     Magnified  five  diameters. 

Fig,  2.  Another  head;  the  two  inner  cirri  of  the  ventral  part  of  the  ring 
ioat;  the  rest  of  the  cranium  eroded.  Magnified  six  diameters.  The  entire 
specimen  represented  of  the  natural  aize  in  Fig.  7. 

Fig.  3.  Another  head  still  more  eroded,  but  the  position  of  the  nasal 
opening  indicated  by  the  retaaioa  of  the  cirri  around  it.  Magnified  sis 
diameters. 
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Fig.  4.  Anterior  part  of  another  head,  magnified  six  diameters.  The 
dorsal  margin  of  the  nasal  ring  with  stamps  of  cirri  is  seen,  bnt  the  yentral 
margin  is  broken  through  in  the  middle. 

Fig.  5.  A  head  figured  in  my  former  paper  (5,  PI.  I.,  Fig.  2),  bnt  here 
magnified  up  to  seren  diameters.  Only  the  yentral  margin  of  the  nasal  ring 
is  seen,  with  obscure  traces  of  cirri  externally  on  each  side.  In  this  specimen 
the  surface  of  the  skull  is  wonderfully  entire  and  nneroded,  bnt  it  seems  just 
a  little  frayed  along  the  margins. 

Fig.  6.  Part  of  the  tail  of  the  specimen,  the  anterior  part  of  whose  head  ii 
represented  in  Fig.  4,  to  show  the  dichotomisation  of  the  neural  ^dnous 
processes.     Magnified  thirteen  diameters. 

Fig.  7.  The  specimen,  natural  size,  whose  head  is  represented  in  Fig.  2. 

Fig.  8.  Restored  outline  of  PcUoBospondylus  Chinni,  altered  from  the  figure 
previously  given  (5,  p.  90)  in  accordance  with  the  pvesent  state  of  knowledge. 


XXIII.  On  some  Fresh-  Water  Entomostraca  from  the  Island 

of  MtUl,  Argyllshire,  collected  by  the  late  Mr  George 

Brook,      By  Thomas  Scott,  F.L.S.,  Naturalist  to  the 
Fishery  Board  for  Scotland. 

(Read  17th  January  1894.) 

During  the  year  1890  the  late  Mr  George  Brook  visited  a 
number  of  small  fresh-water  lochs  in  the  island  of  Mull, 
when  several  gatherings  of  invertebrates— chiefly  Ento- 
mostraca— were  collected  and  preserved.  I  happened  to 
meet  Mr  Brook  on  one  or  two  occasions  afterwards,  when  he 
spoke  of  the  collections  he  had  made,  and  offered  to  hand 
them  over  to  me  for  examination  if  I  would  arrange  to  send 
for  them.  Having  at  the  time  a  good  deal  of  other  work  on 
band,  I  delayed  doing  so  till  there  was  some  prospect  of  my 
being  able  to  examine  and  describe  them.  Owing  to  the 
lamented  death  of  Mr  Brook  last  year,  I  had  given  up  all 
thought  of  the  collections,  but  a  few  months  ago  Mr  Binnie 
— Mr  Brook's  assistant — informed  me  that  they  were  still 
intact,  and  that  I  could  have  them ;  and  this  explains  how  I 
have  been  able  to  prepare  the  following  report. 

The  collections  having  been  carefully  worked  up,  the 
report  I  now  propose  to  lay  before  the  Royal  Physical 
Society  contains  a  record  of  the  results  obtained.  I  have 
the   more    confidence    in  submitting    this  communication, 
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because  Mr  Brook  was,  for  several  years,  a  respected  Fellow 
of  this  Society,  taking  much  interest  in  its  welfare,  and, 
also,  because  the  collections  are  fairly  interesting  in  them- 
selves, and  add  considerably  to  our  knowledge  of  the  dia- 
tribntion  of  the  fresh-water  Entomosti-aca  of  Scotland. 

The  collections,  contained  in  twelve  bottles,  repre- 
senting an  equal  number  of  separate  gatherings,  were 
from  the  following  lochs: — "Swiss  Loch,"  "Loch 
"Sheep  Loch,"  "American  Loch,"  "Loch 
"  Middle  Loch,"  and  "  Loch  Squabain."  The  names  of  the 
three  lochs  —  the  "Swiss  Loch"  "Sheep  Loch,"  and 
"  American  Loch," — are  probably  the  local  names  for  some 
small  tama  in  the  neighbourhood  of  Loch  Uisg,  for  the 
names  do  not  occur  on  the  one-inch  Ordnance  Survey  map 
of  the  island  of  Mull,  but  I  think  there  can  be  no  doubt  of  1 
their  being  situated  in  the  vicinity  of  Loch  Uisg,  from  the 
circumstance  that  all  four  were  visited  on  the  same  day,  viz., 
the  2f3th  February  1890 ;  Loch  Uisg  is,  on  the  other  hand,  a 
well  known,  although  comparatively  small,  fresh-water  loch.  • 
between  the  head  of  Loch  Buy  and  Loch  Spelve — two  of  the 
sea-lochs  of  Mull.  The  positions  of  the  various  lochs  are 
more  particularly  referred  to  in  the  sequel.  With  these 
preliminary  remarks  I  now  proceed  to  notice  each  of  the  locha 
separately,  and  in  the  order  in  which  they  are  enumerated. 

1.  The  "Swiss  Loch." 

As  already  pointed  out,  I  have  not  been  able  to  ascertain 
the  position  of  this  loch,  but  it  very  probably  occurs  some- 
where in  the  vicinity  of  Loch  Uiag.  It  was  visited  on  the 
26th  of  February  1890,  and  the  only  material  collected  there 
was  a  shore  gathering,  containing  very  few  organisms.  The 
only  Entomostraca  obtained  were  the  following  two  species 
of  Copepoda : — 

DiaptomMs  graeilig,  G.  0.  Sare ;  few. 

Cyclops  atmiltUva,  Fifloher ;  few. 

Both  of  these  are  generally  distributed  throughout  the 
British  Islands. 
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2.  Loch  XJisg. 

Loch  Uisg  is  a  little  over  one  and  a  half  miles  in  length, 
by  about  a  quarter  of  a  mile  in  breadth.  It  is  situated  almost 
midway  between  the  south-west  end  of  Loch  Spelve  and  the 
head  of  Loch  Buy,  in  a  narrow  valley  that  extends  between 
these  two  sea-lochs.  The  material  from  Loch  Uisg  consisted 
of  a  tow-net  gathering  from  a  depth  of  four  fathoms,  collected 
on  the  26th  February  1890.  The  only  Entomostraca  obtained 
in  this  gathering  were  a  few  specimens  of 

Diaptonvus  grctcUiSy  G.  0.  Sara. 

3.  "Sheep  Loch." 

The  "  Sheep  Loch  "  is  probably  a  small  loch  or  tarn  in  the 
neighbourhood  of  Loch  Uisg.  (On  the  hills  towards  the 
west  end  of  Loch  Uisg,  and  about  half  a  mile  to  the  south  of 
it,  there  is  a  small  lochan  called  '*  Lochan  nan  Gaorach/'  or 
(?)  the  Loch  of  the  Sheep.)  The  material  from  the  "  Sheep 
Loch  "  was  collected  on  the  same  date  as  the  other  two,  and 
consisted  of  a  shore  gathering.  Entomostraca,  though  com- 
paratively scarce,  were  more  numerous  and  better  represented 
than  in  the  two  previously  described;  they  comprised  the 
following  species : — 

Diaptomys  graciliSy  G.  O.  Sara. 
Cyclops  serrulatusj  Fischer. 
Bosmina  longirostris  (Miiller). 

4.  The  "American  Loch." 

This  loch  is  also  probably  situated  in  the  vicinity  of  Loch 
Uisg.  The  material  from  it  was  collected  on  the  same  date 
as  that  from  Loch  Uisg,  and  consisted  of  a  shore  gathering. 
Three  species  of  fresh-water  Entomostraca  were  obtained, 
and  are  as  follow : — 

Dia/ptomus  gracilis^  G.  O.  Sars. 
Cyclops  strenuuSy  Fischer. 
Bosmina  longirostris  (Miiller). 

A  specimen  of  Scutellidium  viride,  a  littoral  marine  species, 
was  obtained  in  this  material,  but  it  had  probably  been 
accidentally  introduced. 


324  Proceedings  ofths  Boyal  Physical  Sorwfy. 

5.  Loch  Airdeglais. 
The  Luaaa  Water,  in  an  upland  valley  near  its  source, 
north-west  of  Creach  Bheinn,  forms  a  number  of  expanaioiia 
or  "lochs"  that  extend  northward  for  nearly  two  miles  in  a 
more  or  less  continuous  and  slightly  curved  line.  Tha 
southmost  and  largest  of  these  expansions  is  called  Looh 
Airdeglais  or  Ardglash,  the  northmost  is  called  Loch 
Squabain  or  Scuban,  and  between  these  are  two  other  and 
smaller  lochans.  Loch  Airdeglais  was  visited  on  the  19th 
of  March  1890,  when  two  collections  were  made, — one  a 
shore  gathering,  the  other  a  surface  tow-netting.  In  the  ( 
former  the  following  species  were  obtained : — 

DiaptoTtmt  graoiUs,  G,  0,  Sai-s. 

Cyelopa  aen-ulalus,  Fischer. 

Sosmina  lungiroetrvi  (Miiller). 

Evjryeercti^  lamellatuH  (Miiller). 

In  the  surface  tow-netting  only  three  species  were  obtained, 
but  individuals  were  more  plentiful  than  in  the  shore  gather- 
ing.    The  species  were  aa  follow: — 

Dioptomus  ijracilis,  0.  0.  Sars. 

Boamina  longiroatris  (Miiller). 

Daphndla  brachyura  (Li^vin). 

6.  The  "  Middle  Loch." 
Though  I  have  been  unable  to  fiud  any  loch  called  the 
"  Middle  Loch "  on  the  Ordnance  Survey  map  of  the  island 
of  MuU,  there  is  every  probability  that  the  name  is  applied 
to  one  of  the  two  small  sheets  of  water  or  expansions  of  the 
Lussa  Eiver,  situated  between  the  loch  last  described,  viz.. 
Loch  Airdeglais  and  Loch  Squabain,  for  the  reason  that  all 
three  lakes  were  visited  on  the  same  day,  viz.,  on  19th 
March,  while  at  a  later  date^viz.,  4t,h  July — the  "  Middle 
Loch "  and  Loch  Squabain  were  again  visited  on  the  same 
day.  The  material  from  the  Middle  Loch  consisted  of  three 
collections — (1)  a  shore  gathering,  got  on  the  I9th  of  March; 
(2)  a  surface  and  an  under-surface  tow-net  gathering,  collected 
on  the  4th  of  July  1890.  In  the  shore  gathering  made  in 
March  the  following  species  were  obtained : — 
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Diaptomus  gracilis^  G.  O.  Sars. 
Cyclops  viridis  (Jurine). 
Cyclops  semUatus,  Fischer. 
Bosmina  longirostris  (Miiller). 
Ahna  qtutdrangvlaris  (Miiller). 
AcropertM  harpoi,  Baird. 

The  surface  tow-net  gathering  of  4th  of  July  contained  a 
large  number  of  Entomostraca,  especially  of  Cladocera.  The 
following  are  the  species  then  obtained : — 

Diaptomus  gracilis,  G.  O.  Sars. 
Cyclops  viridis  (Jurine). 
Cyclops  serrukUiLS,  Fischer. 
Sid  a  crystallina  (Miiller). 
Daphnella  brachyu/ra  (Li^vin). 
Ceriodaphnia  reticulata  (Jurine). 
Bosmina  longirostris  (Miiller). 
Eurycercus  lamellattis  (Miiller). 
Chydorus  globosus,  Baird. 
Polyphemus  pediculus  (Linn^). 
Bythotrephes  longimanvs,  Leydig. 

In  the  under-surface  tow-net  gathering,  collected  on  the 
same  date  as  the  last,  the  following  species  were  obtained : — 

Diaptomus  gra^cilis,  G.  O.  Sars. 
Daphnella  hrachyura  (Li^vin), 
Bosmina  longirostris  (Miiller). 
Acropems  harpce,  Baird. 
Polyphemus  pediculus  (Linn^). 
Bythotrephes  longimanus,  Leydig. 


7.  Loch  Squabain  (or  Scuban). 

Loch  Squabain,  as  already  described,  is  the  northernmost 
of  the  group  of  small  lochs  near  the  source  of  the  river 
Lussa,  and  was  visited  on  the  19th  of  March,  and  again  on 
the  4th  of  July  1890.  On  the  former  date  a  shore  gathering 
was  collected,  and  on  the  latter  visit  a  surface  and  an  under- 
surface  gathering  were  got.  Six  species  were  obtained  in 
the  shore  gathering,  the  names  of  which  are  as  follow : — 
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DiaptonwB  gracilis,  G.  O.  Sara. 

Cyclops  vividis  (Jurine). 

Cyolopt  semtlalus,  Fiacher. 

Bosmina  longirostrit  (MuUer). 

Acroperua  harpm,  BEun). 

Alona  qandrangutarU  (Mil Her). 
The   surface   tow-net  gathering   collected    on    4th    Jaly 
waa    rich    in    Cladocei'a.      The    following  species    were 
obtained : — 

Diaptomtu  gracilis,  G.  0.  Sara. 

Cyclops  aigimtite  (type),  Koch. 
,  Cyclo}ii  viridis  (Jurine). 

Sida  erygtallina  (Miiller). 

Paphndla  brachyura  (Lirivin). 

Botmina  lovgirostrig  (Mti!]er). 

E'uryeerev.g  lanteUatug  (MBlIer). 

Acroperua  karyxe,  Baird. 

Camploesreiis  maorourua  (Muller). 

Alonopais  elongata,  G.  0.  Sara. 

Alona  i}uadrangvl(wia  (Miiller), 

Paracantha  truncata  (Miiller). 

Chjdorus  gMostM,  Baird. 

Polyphemus  pedictdua  (Linn^. 

Bythotrephea  longimanua,  Leydig. 
The  under-surface  tow-net  gathering  was  from  a  depth  of 
one   fathom,   and   was  collected  on  the  same  date  as  the 
surface   gathering.      Twelve  species  were  obtained  in  this 
gathering,  the  names  of  which  are  as  follow ; — 

Cyprii  reticulata. 

Diaptomua  gracilis,  G.  O.  Sars. 

Cyclops  viridis  (Jurine). 

Cyclops  serrulatua,  Fiaoher. 

Sida  crystallina  (Muller). 

Daphnella  brachyura  (Li^vin). 

Bosmina  langirostria  (Miiller). 

llyocryptus  sordidus  (Li^vin). 

Alonopais  elongata,  G.  O.  Sars. 

Suryeereua  lameUatus  (Muller). 

Chydorus  globosua,  Baird. 

Polyphemus  pedtailus  (Llnn^). 
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Table  I. 
A  classijied  List  of  the  Species  recorded  in  the  preceding  Ift^es, 
with  their  di^ribation  in  the  various  Lochs  descried.    In 
the  Table,   -   signifies  ahsetit,  r.  =  rare,  i.=few,  {t.=  fre- 
quent, <:.•=  common. 


Classifieo  List 
Sfbcies. 

II 

II 

I! 

M 

.,.S%. 

i^"!'.' 

Looii 

'1 

ij 

fr. 

- 

1 

r. 
f. 

l| 

r. 

fr. 
f. 

if 

i. 

I 

f. 
t. 

II 

f. 

1} 

l 

f. 

If 

rr. 

{. 

f. 

i: 
fr. 

rr. 

i. 

ft 

fr. 

<s. 

f. 

■4 

r. 
l 

f'. 
f. 

e. 

t. 
I 

l 

T. 

ft. 

f' 

1 

f.  ■ 

e. 

r. 

t. 
f. 

f. 

t. 

OSTBACODA. 
OyprU  TctkuloSa,  Zailiisoh, . 

COPEPODA. 

Cydopt  Hg«alm,  Koch  (type), 
Oycloja  slremtua,  rUchor,     . 
Cyclops  viridis  (Jurine), 
Cyclop)  ttmUatvs,  Fischer,  . 

CLADOCERA. 

Dapluulla  brackyura  (Liivio),      . 

Botmina  tongiriMrU  CMUlletX 
nyoeryplua  aordidiu  (Lidvin), 

?-™^'Sr"''  : 

^(«ia  guoiTOTiflutoria  (Milller),   . 
Ptraeantka  Irunmta  (MuUer),       . 
Chydoms  globoius,  Baird,     . 

Bytkotrephea  Irnigimanita,  Leydig, 

f. 
f. 

Remarks  on  the  Distbibdtion  of  some  of  the  rareb 
speciea  recorded  in  these  notks. 


OSTRACODA. 
Cypris  reticulata,  Zaddacb. 

This  was  the  only  Ostraeod  observed  ia  the  material  from 
the  Mull  lochs;  its  distributioa  in  Scotland  is  limited  to 
VOL.  xir,  Y 
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comparatively  few  places,  and  these  are  chiefly  in  the  south 
and  west.  The  present  record  ia  an  extension  of  the  dis- 
trihation  of  Cypris  reticulata,  northward  on  the  west  side  of 
Scotland ;  on  the  east  aide  we  have  a  record  of  its  occurrence 
at  Loch  Achnacloich,  near  Invergorden,  Eoss-shire. 

COPEPODA. 

The  Copepoda  recorded  in  this  report,  with,  perhaps,  one 
exceptioD,  belong  to  species  that  are  more  or  leas  generally 
distributed  throughout  Scotland.  Oydops  strenuus  ia  much 
leas  common  than  the  others,  and  ita  occurrence  in  the  Mull 
lochs  ia  of  interest,  as  being  an  extension  of  ita  distribution  on 
the  West  Coast. 

CLADOCERA. 

Sida  crystallina  (Miiller), 

This  is  a  large  and  apparently  a  local  species  in  Scotland, 
I  have  records  of  it  from  only  two  other  places,  viz.,  Graenan 
Loch,  near  Rothesay,  Island  of  Bute,  and  Kaith  Lake,  near  i 
Kirkcaldy,   Fil'eshire,   in   both   of  wliich   it   is   moderately 


Daphnella  hrachyura  (Li^vin). 

Thia  apeciea  is  considerably  smaller,  and  is  perhaps  more 
generally  distributed  than  the  last,  and,  like  it,  seems  to 
prefer  the  shelter  of  aquatic  plants  rather  than  the  open 
water. 

Ceriodaphnia  reticulata  (Jurine). 

The  distribution  of  Ceriodaphnia  reticulata  appears  to  be 
local,  but  the  species  may  be  a  common  one  where  it  does 
occur.  It  was  very  common  in  Loch  Strathbeg,  Aberdeen- 
shire, in  September  1890. 

Camptocercus  Tiiacrourus  (Miiller). 

This  also  appears  to  be  one  of  the  leaa  common  species  of 
Scottish  Cladocera.  I  have  met  with  it  in  material  from 
only  two  other  localities  in  Scotland,  viz.,  Caatle  Loch, 
Lochmaben ;  and  Loch  Morar,  Inverness-ahire. 
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Chydorm  glohosus,  Baird. 

There  are  very  few  Scottish  records  for  this  fine  species, 
and  they  are  all  from  the  west  side ;  the  localities  to  which 
these  records  refer  are  Paisley  Canal  (Kobertson  and  T. 
Scott) ;  the  Hebrides  (Eev.  A.  M.  Norman) ;  lismore  Island, 
Argyllshire  (T.  Scott). 

Bythotrefhes  longiraanus,  Leydig. 

This  curious  Crustacean,  with  its  enormously  long  post- 
abdominal  spine,  would  seem  to  be  widely,  if  not  generally, 
distributed  in  Scotland.  I  have  obtained  it  in  Loch  Leven, 
Kinross-shire,  and  in  Loch  Ness  and  Loch  Morar,  Inverness- 
shire.  Its  occurrence  in  the  Mull  lochs  is  a  further  extension 
of  its  distribution  on  the  West  Coast. 


XXIV.  The  Penguins  of  Urebus  and  Terror  Qvlf,     By  C.  W, 

Donald,  M.B.,  CM. 

(Read  21st  Febraary  1894.) 

During  the  late  Antarctic  expedition  by  the  Dundee 
whalers,  we  met  with  four  species  of  penguins  in  the  neigh- 
bourhood of  Erebus  and  Terror  Gulf,  viz., — (1)  The  Emperor, 
Aptenodytes  Fosteri  (G.  E.  Gray);  (2)  Pygoscdis  AdelicB 
(Hombron  and  Jacquinot),  and  Dasyrharaphus  Hercvlis 
(Finsch) ;  (3)  Pygoscdis  Antarctica  (Forst.) ;  and  (4)  The 
Johnnie  or  White-headed  Penguin,  Py^osce/is^oewm^a  (Peale). 

The  Emperor  penguin  we  saw  swimming  on  one  or  two 
occasions  in  lat.  63**  S.  Several  were  again  seen  on  ice-floes 
to  the  south  of  64^  and  again  in  the  north  of  the  Erebus  and 
Terror  Gulf,  directing  the  motions  of  schools  of  smaller 
penguins. 

Dr  Sclater,  in  speaking  of  this  bird,^  says  that  it  has  been 
met  with  on  three  previous  occasions :  by  Cook  in  1774-75, 
by  Boss  in  1840-43,  and  by  the  United  States  Exploring 
Expedition  in  1840.  Weddell  and  others  must,  of  course, 
have  seen  it,  but  brought  no  specimens  home,  and  could  not 
distinguish  it  from  its  near  ally,  the  King  Penguin. 

1  Ibis,  July  1888. 
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In  1888  ten  specimens  only  were  kno 
museums — seven  in  this  country,  two  i 
in  the  United  States. 

Sclater  gives  as  its  authenticated,  range  Victoria,  Adelie, 
and  Wilkes'  Lands,  and  seems  to  express  some  doubt  aa 
to  whether  it  ever  inhabited  South  Georgia.  He  then 
describes  the  specific  differences  between  this  bird  and  the 
King  Penguin,  Aptenodyies  Pennantii,  comparing  them  both 
as  to  external  characters  and  as  to  skeleton,  and  concludes 
by  Baying,  "  If  the  skeletons  of  the  two  species  were  only 
known  as  fossils,  they  might  well  have  been  referred  to 
different  genera."  Several  naturalists — among  them  Milne 
Edwards — seem  inclined  to  niinimiae  the  specific  differences 
between  the  two. 

Six  skins  were  brought  home  by  our  expedition,  five  of 
them  in  good  plumage,  the  sixth,  a  young  one,  in  imperfect 
plumage.  In  addition  to  these,  one  complete  and  one  partial 
skeleton  were  obtained. 

The  great  strength  of  these  birds  can  scarcely  be  credited. 
Mr  Bruce,  of  the  "  Baltena,"  vividly  describes  the  capture  of 
their  largest  specimen,  which  they  took  on  board  alive,  the 
skin  of  which  is  now  in  the  Edinburgh  Museum  of  Science 
and  Alt.  Five  men  attempted  to  hold  the  bird  down  on  the 
ice,  but  were  quite  incapable  of  doing  so,  and  got  thrown 
about  like  so  many  nine-pins.  Eventually  they  got  two 
leather  belts  strapped  round  him,  and  standing  back,  took  a 
breath.  So  did  the  penguin,  and  burst  the  belts.  A  stout 
rope  was  then  fastened  round  him,  his  legs,  flippers,  and  neck 
being  all  tied  together,  In  spite  of  this  be  again  got  loose 
in  the  small  boat.  On  being  taken  on  board,  he  nearly 
stunned  the  ship's  dog  by  a  blow  with  his  flipper.  The  skin 
measures  4  ft.  10  ins.  in  length.  The  bird  itself  weighed 
74  lbs.  A  specimen  which  I  had  on  board  the  "  Active " 
weighed  60  lbs,,  and  measured  45  ins.  in  vertical  height  as  it 
would  have  stood  in  the  erect  position.  Its  greatest  circum- 
ference was  37J  ins.,  and  the  length  from  tip  to  tip  of  the 
flippers  36J  ins. 

Captain  Larsen,  of  the  s.s.  "  Jasen,"  sealer,  reports  that  he 
saw  very  large  penguins  in  the  water  and  on  the  ice  in  great 
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numbers  about  lat.  64°  S.,  and  between  the  meridians  of 
47°  and  49°  W.  The  stomach  of  one  of  the  large  penguins 
which  I  examined  contained  the  following  heterogeneous 
mixture: — Several  beaks  of  very  large  cuttlefish,  a  large 
number  of  schizopodous  Crustacea,  some  fish  bones,  and  a 
considerable  quantity  of  angular  pebbles. 

The  Pygoscelis  Adelice,  ot  Dasyrhamphus  Adelice  (H.  and  J.), 
was  by  far  the  most  common  form.  It  was  daily  to  be  seen 
swimming  or  sitting  on  the  ice  in  tens  or  twenties,  or  some- 
times in  large  schools.  We  had  ample  opportunities  of 
watching  the  peculiar  gait  and  attitudes  of  this  bird,  which  he 
shows  in  common  with  many  of  his  tribe,  and  which  indeed 
have  often  been  described  before.  Standing  absolutely  erect, 
he  supports  himself  on  the  tripod  of  feet  and  tail.  As  he 
waddles  along,  with  his  feet  as  it  were  tied  together,  and 
trying  to  balance  himself  by  vigorous  movementa  of  his 
flippers,  his  tail  cuts  a  deep  furrow  in  the  snow,  broken  at 
intervals  as  he  half  loses  his  balance  and  sways  forwards: 
hurrying  on,  he  soon  loses  his  balance  altogether,  and  topples 
forward  on  to  his  breast,  in  which  attitude  he  proceeds  at  an 
even  more  rapid  pace,  the  flippers  being  used  alternately  as 
paddles  and  the  feet  pushing  behind-r-the  tail  in  this  position 
not  touching  the  snow.  In  the  water  his  modes  of  progres- 
sion are  also  two.  Usually  he  is  seen  to  swim  under  water 
in  a  prolonged  dive,  broken  at  intervals  of  about  30  yards 
as  he  rises  for  breath,  leaping  clear  out  of  the  water  to  the 
height  of  perhaps  a  foot,  and  immediately  disappearing  with 
scarcely  a  ripple,  after  clearing  a  space  of  about  two  or 
two  and  a  half  feet.  Swimming  thus,  the  feet  remain 
motionless,  and  only  the  flippers  are  used  alternately  as 
powerful  paddles.  In  this  way  he  shoots  along  with  great 
rapidity.  The  other  mode  of  swimming  develops  but  a  slow 
pace ;  floating  on  the  surface  like  a  cormorant,  he  swims  in 
the  ordinary  way  by  means  of  his  webbed  feet,  his  wings 
remaining  idle.  On  leaving  the  water  for  the  ice,  he  shoots 
straight  up  from  below  the  surface,  and  lands  in  an  erect 
position,  looking  for  all  the  world  like  a  jack-in-the-box.  In 
this  way  he  can  jump  on  to  a  piece  of  ice  as  much  as  two 
and  a  half  feet  above  the  water-line. 
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In  Mr  Spiy's  notes  on  the  voyage  of  the  "  Challenger," 
he  states,  as  the  result  of  an  experiment,  that  a  penguin 
perished  on  heing  held  under  water  for  a  space  of  one 
aud  a  half  minutes.'  To  test  this  statement  I  repeated  the 
experiment,  and  held  a  penguin  below  the  surface  for  the 
space  of  six  minutes.  At  the  end  of  two  minutes,  among 
other  violent  struggles,  convulsive  pumping  of  the  chest 
occurred,  again  at  the  end  of  four  and  a  half  minutes, 
and  again  immediately  before  I  released  the  bird.  Though 
considerably  exhausted,  it  recovered  satisfactorily,  and  was 
set  at  liberty  half  an  hour  afterwards.  To  account  for  this 
discrepancy  in  the  two  results,  I  may  say  that  I  carefully 
excluded  water  from  the  lungs  by  compressing  the  trachea, 
whereas  in  the  experiment  mentioned  by  Mr  Spry  the  bird 
was  simply  lowered  below  the  surface  in  a  lobster  creel. 

On  one  occasion  (January  5th),  in  the  north  of  the  Erebus 
and  Terror  Gulf,  we  had  the  opportunity  of  seeing  the  birds 
swimming  in  large  schools  of  from  200  to  300,  the  move- 
ments of  the  schools  being  controlled  by  a  single  individual 
which  followed  in  the  rear,  and  which  appeared  to  be  of 
larger  siza,  though  wo  could  not  approach  close  enough  to 
determine  its  character.  When  first  seen,  at  a  distance  of 
about  200  yards,  the  school  nearest  the  ship  were  leaping  or 
diving  noisily.  On  a  croak  from  the  leader  this  noisy  sport 
instantly  ceased,  and  the  whole  school  swam  quietly  along 
for  a  short  time.  In  response  to  another  and  sightly 
altered  croak,  the  leaping  and  diving  recommenced.  On 
a  third  croak,  the  whole  school  disappeared  in  a  prolonged 
dive.  On  the  evening  of  the  same  day,  we  saw  on  a  piece 
of  ice  about  forty  black-throated  penguins  grouped  round 
a  pair  of  large  penguins  of  a  different  species,  possibly 
identical  with  those  that  had  directed  the  schools.  The 
sailors  said  it  reminded  them  of  a  marriage  ceremony.  One 
of  the  larger  penguins  was  preserved,  and  proves  to  be  an 
Emperor  in  young  plumage.  Among  the  black-throated 
penguins  was  one  individual  a  little  smaller  than  the  rest, 
with  the  back  and  tail  of  a  brown  colour,  and  the  bill  also 
brown,  and  apparently  shorter  and  deeper  than  the  others. 

1  The  Cruise  of  H.  M.S.  "Challenger,"  by  W.  J.  I.  Spry,  R.N.,  p.  96. 
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This  specimen  was  unfortunately  lost.  On  the  same 
piece  of  ice  were  a  Chionia  and  a  seaL  It  was  found  over 
and  over  again,  from  inspection  of  the  seals'  stomachs,  that 
the  penguins  form  the  main  part  of  their  diet ;  but  at  the 
same  time  the  penguins,  while  on  the  ice,  show  no  fear 
of  the  seals,  and  it  is  therefore  probable  that  they  are 
captured  while  in  the  water  or  during  the  night  The  seals 
leave  the  ice  about  seven  in  the  evening  to  feed,  returning 
about  nine  o'clock  in  the  morning  to  bask  during  the  day. 

We  saw  these  black-throated  penguins  as  far  south  as  we 
went,  that  is  about  64J°,  and  I  have  no  doubt  they  extended 
much  farther.  Within  30  miles  of  the  land  they  were  fairly 
numerous,  but  at  a  greater  distance  from  shore,  even  in  the 
midst  of  abundant  ice  of  the  same  character,  they  became 
scarce,  and  only  very  few  were  seen  90  miles  from  land. 

Four  penguin  rookeries  were  seen  about  the  south  of 
Joinville  Island.  One  of  these — ^a  very  large  one — belong- 
ing to  this  species  was  visited.  It  is  situated  on  the  north 
shore  of  what  our  captain  has  called  "  the  Firth  of  Tay."  I 
had  not  the  good  fortune  to  land  upon  this  rookery;  accord- 
ing to  the  boat's  crew  who  did  so,  the  birds  were  in  countless 
multitudes.  The  nests  were  crowded  together  in  blocks 
formed  by  pathways  running  nearly  at  right  angles  to  one 
another,  and  the  birds  were  uniformly  of  the  same  species. 
Two  eggs  from  this  rookery  measure  2*5  inches  by  2  inches, 
and  2*6  by  2*1  inches. 

The  cry  is  seldom  heard,  and  mostly  at  night  or  when  the 
birds  are  disturbed.  It  is  a  short,  rather  harsh  "quangk;" 
among  themselves,  when  undisturbed,  they  make  a  gentle 
crooning  sound.  Their  food  consists  mainly  of  a  rather 
large  red  shrimp-like  crustacean  of  the  genus  Euphansia. 
Their  stomach  frequently  contained  a  number  of  pebbles. 

About  the  second  week  in  February  we  began  to  see, 
between  the  latitudes  of  62J°  and  63J°,  large  flocks  of  a 
white-throated  penguin,  described  as  Dasyrhamphvs  fferctdis 
by  Dr  0.  Finsch,^  and  at  the  same  time  the  black-throated 
form  became  much  scarcer,  not  more  than  half  a  dozen  to 
a  dozen  being  seen  during  the  day.      It  certainly  seemed 

1  Proc.  Zool.  Soc.,  1870,  p.  832,  pi.  xxv. 
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to  me  that  these  white-throated  bird  a  were  but  the 
young  of  tlie  black-throated  variety,  though  they  must  in 
this  case  have  been  only  about  six  weeks  old.  The  white 
throat — the  only  point  of  distinction  in  the  plumage  — 
showed  in  many  cases  a  grey  tint,  small  black  feathers  show- 
ing through  among  the  white.  In  a  skin  brought  home,  the 
lower  part  of  the  breast  is  still  downy — the  long  down  being 
not  yet  covered  by  the  contour  feathers.  The  bill  is 
somewhat  lower  than  in  the  black-throated  birds.  Further, 
it  may  be  noted  that  the  tenderness  of  the  white- 
throated  birds  was  remarked  by  all.  No  rookeries  of  this 
species  were  seen.  In  short,  though  the  presence,  so  early 
in  the  season,  of  large  flocks  of  young  birds  unmixed  with 
older  ones,  is  sufficiently  remarkable,  yet  the  weight  of 
evidence  seems  to  be  in  favour  of  this  interpretation,  and 
against  the  existence  of  Dasyrhainphus  Herculis  as  an  in- 
dependent species.  This  agrees  with  the  observations  of 
Mr  Gray,  Dr  Coues,  and  Count  Salvadori. 

Of  the  Pyjoscdis  Antarctica  (Forst.),  or  Ringed  Penguin, 
I  only  saw  a  single  specimen,  which  I  obtained  to  the  south 
of  lat.  64"  S.,  and  about  15  miles  to  the  east  of  Seymore 
Island ;  but  several  others  were  seen  by  Mr  Bruce  of  the 
"Balaena,"  on  their  first  making  the  ice,  in  the  vicinity  of  the 
South  Shetlands.  A  sailor  on  board  the  "  Active  "  describes 
another  ringed  variety  seen  off  Seymore  Island.  In  addition 
to  the  black  ring  round  the  throat,  it  had  a  white  patch  on 
the  crown  of  the  head,  and  the  bill  and  feet  of  an  orange 
colour — thus  apparently  combining  the  characters  of  this 
species  with  those  of  the  Pygoscelis  taeniata.  I  am  inclined 
to  doubt  whether  Pygoscelis  Antarctica  should  be  allowed 
specific  rank,  and  would  rather  favour  its  being  regarded  as 
a  variety  of  Pygoscelis  Adelice. 

The  Pygoscelis  taeniata  (Peale)  was  seen  in  the  water  on 
several  occasions,  and  was  easily  recognised  by  its  white 
crown  and  loud  "  quangk,"  much  harsher  and  more  pene- 
trating than  that  of  any  of  the  other  forms  met  with.  On 
January  6th  I  landed  on  a  small  rookery  belonging  to  this 
species,  situated  at  the  western  extremity  of  Dundee  Island 
— so  called  by  our  captain.     It  was  placed  about  a  stone's 
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throw  from  high-water  mark,  on  the  top  of  a  horseshoe- 
shaped  hillock,  and  consisted  of  some  forty  nests.  Ko  paths 
were  seen  to  approach  it  from  the  sea,  nor  could  a  path  well 
have  been  beaten  down  in  the  hard  stoney  clay  which 
formed  the  hillock.  Each  nest  was  composed  of  small  stones 
or  clayey  earth  heaped  together  into  the  shape  of  a  small 
conical  mound,  with  a  depression  some  3  inches  deep  in 
the  centre.  This  latter  was  lined  with  feathers  and  down 
from  the  parents,  most  of  which  showed  upon  the  lower 
part  of  their  breasts  a  strip  of  bare  red  skin  from  which  the 
feathers  had  been  pulled.  Bather  more  than  half  the  eggs 
were  already  hatched ;  and  in  many  of  the  nests  one  of  the 
two  eggs  was  already  hatched,  while  it  was  still  possible  to 
blow  the  other.  I  did  not  notice  a  difference  in  the  size 
of  the  two  eggs,  such  as  is  described  by  Mr  Sharp  in  his 
paper  on  Kerguelen  Land.^  Two  eggs  brought  home  are 
of  a  chalky  white  colour  with  a  faint  tinge  of  blue,  and 
measure  2*7  inches  by  2*2  inches,  being  thus  distinctly  larger 
than  those  of  the  Pygoscelis  Adelice, 

No  crested  penguins  of  any  species  were  seen  by  any 
of  the  Dundee  ships  south  of  the  Falklands.  But  Captain 
Larsen  of  the  Norwegian  sealer  "  Jasen  "  saw,  on  the  South 
Orkneys,  a  rookery  of  birds,  which  he  describes  as  being 
intermediate  in  size  between  the  Emperor  and  the  Pygoscelis 
Adelice,  having  a  yellow  patch  under  each  eye  and  a  red 
supraciliary  crest  extending  backwards  on  each  side  of  the 
head  to  a  length  of  3  to  4  inches.  Captain  Larsen  is  an  acute 
and  careful  observer,  and  took  great  interest  in  the  natural 
history  of  the  voyage.  He  had  preserved  two  specimens 
of  this  penguin,  but  both  had  disappeared — having  been 
removed  by  the  crew.  Captain  Larsen  repeated  his  de- 
scription to  me  on  two  occasions  in  identical  terms.  This 
description  does  not  tally  with  that  of  any  other  species,  and 
no  crested  form  has,  as  yet,  been  described  as  inhabiting  the 
South  Orkneys.  I  am  left  with  the  impression  that  an 
entirely  new  species  is  probably  indicated. 

*  Phil.  Trans.,  clxviii. 
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XXV,  Residts  of  Meteorological  Observations  taken  at  Edin- 
Uirgh  during  1893.  By  E.  C.  MosSMAn,  Esq..  F.R.S.E., 
F.RMet.Soc.     [Plate  X,] 

(Read  2l3t  Febrnar;  1S94.} 

During  the  past  year  no  change  has  been  made  in  the 
methods  of  observation  or  in  the  equipment  of  the  statiou. 
A  "  Fortin  "  standard  barometer  has  been  added  to  the  stock 
of  instruments,^  but  the  values  given  in  the  tables  have  been 
obtained  from  readings  of  the  Kew  marine  barometer  described 
in  last  year's  report.  New  averages  for  the  last  130  years 
are  in  process  of  computation,  but  beyond  the  means  for 
temperature  none  are  as  yet  completed.  In  order  to  show 
the  more  intimate  relation  existing  between  the  various 
elements  of  climate,  weekly  averages  of  pressure,  tempera- 
ture, rain,  and  sunshine  have  been  calculated,  the  number  of 
days  on  which  east  and  west  winds  respectively  prevailed 
being  also  given,  north  winds  being  referred  to  the  former, 
and  south  winds  to  the  latter  direction.  A  table  of 
weekly  mean  temperature  variability  has  also  been  added. 
These  values  are  obtained  by  taking  the  mean  temperature 
r'""'-^°'°'=mean  temp.)  difference  from  day  to  day.  For 
example,  the  mean  temperature  of  December  15th  was  46°-4, 
and  for  the  day  following  51°-6;  the  variability  was  thus  5°-2. 
It  may  be  remarked  that  this  variability  is  quite  distinct 
from  daily  range,  which  is  greatest  in  spring  and  summer, 
whereas  the  greatest  changes  in  the  mean  temperature  of 
successive  days  take  place  in  winter,  when  the  absolute 
quantity  of  aqueous  vapour  is  at  a  minimum. 

The  thickness  of  the  rainband  in  the  spectrum  of  sunlight 

'  The  follotriag  are  the  instruments  in  lue  : — 

iVessure.— Standard  "Fortin"  barometer,  Kew  marine  do.,  mercurial 
barograph,  Richard  barograph. 

Temperalurs. — Max.  and  min.  thetlnometera,  black  bulb  solar  radiation 
thermometer,  bright  bulb  terrestrial  radiation  thermometer,  Richard 
tliermograph. 

^amirfiiy.— Mason's  hygrometer,  Richard  hygrograph. 

Miscellaneous. — Rflbinaon  anemometer,  wind  vane,  sunshine  recorder,  rain 
gaugp,  storm  rain  gauge,  rainband  spectroscope,  kaniacope  and  atephanome. 
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has  been  observed  three  times  daily  throughout  the  year,  yiz., 
at  9  A.M.,  noon,  and  3  P.M.,  an  extra  observation  being  taken 
at  6  P.M.  when  there  is  sufficient  light.  The  scale  employed 
ranges  from  0  to  6,  the  rainband  being  compared  with  the 
three  lines  B,  b,  and  F,  to  which  values  corresponding  to  1, 
2,  and  3  respectively  have  been  given. 

Eemakks  on  the  Meteorology  of  1893. 

Jamtary, — The  month  opened  with  low  temperatures,  high 
pressure,  and  but  little  sunshine,  less  than  one  hour  being 
recorded  in  the  first  week,  during  which  time  easterly  winds 
prevailed,  accompanied  by  frequent  snow  showers.  A  shade 
minimum  of  15°  was  registered  on  the  6th,  the  exposed 
thermometer  falling  to  V  on  the  same  date.  On  the  16th  a 
spell  of  mild,  unsettled  weather  set  in,  which  continued  till 
the  end  of  the  month,  the  wind  occasionally  rising  to  the 
force  of  a  gale.  Although  rain  fell  on  22  days,  the  aggregate 
was  no  less  than  71  per  cent,  below  the  normal. 

February, — Throughout  the  month  mild,  showery,  and 
generally  unsettled  weather  was  experienced.  The  winds 
during  the  first  three  weeks  were  nearly  all  from  a  westerly 
quarter,  with  the  result  that  a  considerable  amount  of  bright 
sunshine  was  recorded ;  but  during  the  last  week  an  easterly 
air  current  prevailed,  sunshine  being  deficient.  A  gale  from 
the  S.W.  occurred  on  the  14th,  but  with  this  single  exception 
light  airs  prevailed.  Barometric  pressure  was  low,  except 
from  the  3rd  to  the  6th,  when  readings  exceeding  30  inches  ^ 
were  recorded.     Snow  showers  fell  during  the  last  week. 

March, — The  month  opened  with  a  low  barometer  and  a 
sharp  snowstorm  from  the  east,  yielding  0*37  inch  of  water. 
On  the  2nd,  however,  a  rapid  recovery  of  pressure  set  in, 
which  proved  the  precursor  of  a  spell  of  exceptionally  fine, 
dry,  warm  conditions,  broken  only  by  a  rainfall  of  017  inch 
on  the  15th.  Radiation  was  very  large  during  the  week 
ending  the  25th,  when  the  mean  daily  range  of  temperature 
amounted  to  no  less  than  24°-l,  being  twice  the  average.  A 
large  proportion  of  sunshine  was  recorded.    The  winds  were 

^  All  barometer  readings  have  been  corrected  to  82**  and  reduced  to 
sea-leyel. 
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chiefly  from  tbe  west,  and  strong  in  force  from  tLe  3i'ii  to 
tbe  17tli.  The  mean  temperature  was  the  highest  siuce 
1882. 

April, — Unusually  fine  weather  was  experienced  during 
the  greater  part  of  the  month,  the  first  12  days  being  rainless. 
On  the  15th  a  wet  period  extending  over  a  weelt  set  in, 
an  inch  and  a  half  of  rain  falling.  In  spite  of  the  fact  that 
pressure  remained  high  and  steady,  no  sunshine  was  recorded 
from  the  16th  to  18th.  During  the  last  ten  days  only 
0'15  inch  of  rain  fell,  while  sunshine  was  abundant  although 
easterly  winds  prevailed.  Temperature  was  again  much 
above  the  average,  the  month  being  the  warmest  April  for 
23  years.  Barometric  pressure  was  higher  than  iu  any  April 
for  at  least  40  years,  values  not  being  at  present  available  for 
comparison  prior  to  1853. 

Maj/. — During  the  greater  part  of  the  month  both  pressure 
and  temperature  were  high,  but  sunshine  was  comparatively 
small  iu  amount,  being  26  hours  less  than  in  AprO,  in  spite 
of  the  longer  days.  The  rainfall  was  small,  more  than  two- 
thirds  of  the  total  being  recorded  on  the  17th,  20th,  and  28th. 
The  winds  were  light,  and  about  equally  divided  between  east 
and  west,  the  cloudy  conditions  accompanying  the  easterly 
winds  off  the  North  Sea  being  responsible  for  the  comparative 
deficiency  of  sunshina  Temperature  was  much  in  excess  of 
the  average,  being  the  highest  since  1848.  Thunderstorms 
occurred  on  the  19th,  20th,  and  21st;  while  lightning, 
without  thunder,  was  seen  on  the  28th. 

June. — The  first  three  weeks  of  June  were  very  fine,  rain 
being  virtually  absent,  less  than  -J  of  an  inch  bemg  recorded 
during  this  period.  Temperature  was  very  high  from  the 
16th  to  the  19th,  the  average  maximum  readings  for  these 
days  being  80°'5 ;  while  on  the  ISth  the  temperature  rose  to 
85°'9,  or  within  2°  of  the  highest  ever  registered  in  Edinburgh. 
On  the  22nd  and  23rd  heavy  rain  fell,  with  a  N.N.E.  wind, 
the  fall  for  the  48  hours  amounting  to  1'9  inch.  During  the 
last  week  pressure  was  low,  little  sunshine  being  recorded. 
The  average  hourly  air  movement  for  the  month  was  only 
2'6  miles,  the  wind  never  rising  above  a  moderate  breeze. 
This  was  the  fourth  month  in  succession  with  a  temperature 
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markedly  in  excess  of  the  normal,  such  a  warm  June  not 
having  occurred  since  1858. 

July,' — Both  pressure  and  temperature  were  below  the 
normal,  although  rainfall  showed  a  deficiency  from  the  mean. 
There  was  very  little  sunshine  during  the  first  16  days,  only 
32  hours  being  recorded  out  of  a  possible  268  hours.  Easterly 
winds  blew  till  the  16th,  when  a  westerly  air  current  set  in, 
the  rest  of  the  month  being  sunny  and  comparatively  dry. 
Thunderstorms  were  observed  on  the  2nd,  8th  to  11th,  16th, 
17th,  and  19th,  the  most  severe  being  that  of  the  8th. 

August, — Pressure  and  rainfall  were  both  about  the  average, 
although  temperature  was  exceptionally  high,  especially  from 
the  7th  to  the  20th,  the  mean  for  these  fourteen  days  being 
66°*2,  or  8°*4  above  the  normal.  During  the  fortnight  under 
review  the  day  maxima  were  all  above  70°,  while  on  the  15th 
a  maximum  of  84°  was  recorded.  Not  since  August  1868 
has  such  a  warm  day  been  experienced  in  this  month.  The 
nearest  approach  to  the  above  prolonged  spell  of  warmth 
during  40  years  was  a  mean  of  65°'2  for  the  fortnight  ending 
August  8th,  1868.  Sunshine  was  again  very  prevalent,  the 
only  sunless  day  being  the  31st.  Light  westerly  winds 
prevailed  till  the  21st,  when  a  strong  gale  blew  for  about 
10  hours.  Thunderstorms  were  observed  on  the  4th  and 
20th.    This  was  the  warmest  August  experienced  since  1819. 

September, — Pressure  and  temperature  during  September 
did  not  depart  much  from  the  mean,  but  rainfall  was  over  an 
inch  below  the  average.  Sunshine,  especially  during  the 
second  half  of  the  month,  was  deficient,  only  16  per  cent,  of 
the  possible  being  registered  in  the  week  ending  the  23rd. 
Less  than  half  an  inch  of  rain  fell  during  the  first  three 
weeks,  but  the  last  week  was  wet,  the  downfall  exceeding  an 
inch.     A  very  fine  meteor  was  seen  on  the  evening  of  the  6th. 

October, — Westerly  winds  blew  persistently  throughout, 
east  winds  being  observed  on  only  two  days.  The  first  week 
was  very  fine,  although  the  barometer  was  low.  A  heavy 
downpour  of  rain  took  place  on  the  night  of  the  7th  and 
8th,  nearly  an  inch  falling  in  10  hours.  Kemarkably  nuld 
weather  prevailed  from  the  15th  to  the  21st,  the  mean 
temperature  of  this  period  being  54°*6,  or  nearly  the  average 
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for  June.  Since  1864  only  one  milder  week  has  occurred  in 
October,  viz.,  that  ending  the  12th  October  1878,  when  the 
mean  temperature  was  56°.  The  wind  rose  to  the  force  of 
a  gale  on  the  24th,  and  was  succeeded  on  the  following  day 
by  a  heavy  rainfall. 

Novemher, — Pressure  was  low  at  the  beginning  of  the 
month,  but  an  anti-cyclone  advanced  on  the  6th,  readings 
exceeding  30*5  inches  being  registered  from  the  8th  to  the 
12tL  Very  sunless  weather  prevailed  from  the  7th  to  the  20th, 
only  5  hours'  sunshine  being  recorded.  Light  airs  prevailed 
till  the  16th,  when  a  sharp  northerly  gale  blew,  accompanied 
by  the  lowest  barometric  reading  of  the  year,  pressure  falling 
to  28*51  inches.  In  the  24  hours  ending  9  a.m.  of  the  17th 
pressure  fell  124  inch,  a  rise  of  0*97  inch  taking  place  in 
the  12  hours  ending  9  A.M.  of  the  18th.  The  second  half 
of  the  month  was  stormy,  with  occasional  snow  showers, 
interspersed  with  brief  outbursts  of  spring-like  warmth. 
These  rapid  alternations  of  heat  and  cold  exerted  a  pre- 
judicial influence  on  the  health  of  the  community,  as  evinced 
by  a  marked  rise  in  the  death-rate  taking  place  con- 
currently with  the  above  protean  conditions. 

December. — The  month  opened  with  cold  weather,  the 
maximum  on  the  1st  being  33°5.  After  the  3rd  very  mild 
weather  prevailed,  with  one  slight  interruption,  till  the  end 
of  the  year.  Storms  were  frequent,  that  of  the  8th  being 
the  most  severe — the  anemometer  recording  a  mean  velocity 
of  43*5  miles  per  hour  for  the  10  hours  ending  6  p.m.  Sun- 
shine was  about  the  average,  there  being  no  spell  either 
of  sunny  or  sunless  conditions.  Eain  or  snow  fell  every  day 
from  the  4th  to  the  14th.  A  well-marked  anti-cyclonic 
period  set  in  on  the  26th,  the  barometer  rising  on  the  29th 
to  30*64  inches.    This  was  the  mildest  December  since  1865. 

On  the  Warm  Speing  and  Summer  of  1893. 

A  few  remarks  summarising  the  more  salient  features 
of  the  unprecedented  warmth  of  the  spring  and  summer 
may  not  be  out  of  place.  We  have,  for  the  purpose  of  com- 
parison, tables  of  mean  monthly  temperatures  taken  at 
Edinburgh  since  1764  to  the  present  time,  130  years  in  alL 
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Much  labour  has  been  expended  in  computing  and  verify- 
ing the  earlier  observations,  and  in  making  them  comparable 
with  each  other,  by  reducing  them  all  to  the  mean  of 
maximum  and  minimum  thermometers,  and  to  a  height 
of  250  feet  above  sea-leveL  In  this  connection  my  best 
thanks  are  due  to  Dr  Buchan,  who  kindly  placed  at  my 
disposal  all  the  old  manuscript  observations  in  possession 
of  the  Scottish  Meteorological  Society.  I  do  not  propose, 
at  the  present  time,  to  give  a  description  of  these  old 
observations,  where  they  were  made,  and  by  whom,  as  I 
hope  to  bring  the  results  of  an  investigation  on  the 
meteorology  of  Edinburgh  during  these  130  years  before 
another  society  at  an  early  date.  It  will  be  sufficient  to 
say  that  no  effort  has  been  spared  to  detect  and  eliminate 
any  sources  of  error.  The  principal  results  of  the  investiga- 
tion are  summarised  in  the  following  table : — 


Month. 

Above 
average. 

No.  of 

warmer  back 

to  1764. 

Warmest 
since 

Above 
average. 

1803. 
March,        .         ; 
April, . 
May,  . 
June,  . 
August, 
December,   , 

e 

37 
3-1 
4-0 
29 
3-8 
3-9 

1882 
1870 
1848 
1858 
1819 
1865 

o 

42 
4  1 
5-5 
3-3 
4-9 
5-1 

11 
11 

5 
10 

3 
11 

Taking  the  mean  temperature  of  the  spring  months,  March, 
April,  and  May,  we  find  that  it  exceeded  the  average  by  3°'6, 
being  absolutely  the  warmest  during  the  past  130  years. 
The  nearest  approach  to  this  remarkable  spell  of  vernal 
warmth  was  in  1779,  when  the  mean  for  these  three  months* 
was  3°*2  above  the  average.  The  spring  drought  in  Edin- 
burgh was  far  from  being  remarkable,  a  fall  of  3*89  inches 
of  rain  being  spread  over  27  days,  while  in  1883  the  rainfall 
for  these  three  months  was  3*83  inches,  and  in  1875  205 
inches.  The  longest  period  without  rain  was  from  April  1st 
to  12th,  whereas  in  some  parts  of  the  south  of  England  no 
rain  fell  for  over  seven  weeks.    The  mean  barometric  pressure 
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for  March,  AprQ,  and  May  was  30'086  inches,  being  tlie 
highest  for  these  months  so  far  as  this  element  of  climate 
has  heen  diacuased,  viz.,  1834.  Values  are  available  aincB 
1764,  but  they  have  not  yet  been  reduced. 

In  spite  of  a  Jaly  with  a  mean  temperature  0°'9  below 
the  averi^e,  the  suranaer  was  the  hottest  since  1868,  while, 
taking  the  mean  temperature  of  the  six  months  ending 
August,  we  find  that  it  was  the  highest  for  the  above-extended 
period  since  1826  ("the  year  of  the  short  crop").  The 
average  excess  of  temperature  for  these  six  months  was  2°'8 
in  1893,  3^  in  1826,  and  i"!  in  1779. 

The  mean  temperature  of  the  year  comes  out  2"  above  the 
130  years'  average,  the  only  warmer  years  being  1867,  2'''6 
above  the  normal,  and  1846  and  1779,  when  the  excess 
amounted  to  2°'?. 

Noteworthy  Phenomena  in  the  Meteorologv  of  1893. 

Highest  barometric  reading  30-653  inches,  on  April  8th, 

at  8  A.M. 
Lowest  barometric  reading  28-510  inches,  on  November 

17th,  at  11  A.M. 
Highest  temperature  in  shade  85°'9j0n  June  18th,  at  3  p.w. 
Lowest  temperature  in  shade  15°-0,    on  January   6th,  at 

2  a.m. 
Greatest  range  of  temperature  28'''5,  on  June  18th. 
Least  range  of  temperature  3°'2,  on  January  2nd. 
Highest  temperature  in  sun's  rays  (blaek  bulb  thermometer 

in  vacuo)  136°'3,  on  June  18th. 
Greatest  excess  of  sun  maximum  over  shade  maximum, 

60°0,  on  May  30th. 
Lowest  temperature  on  grass  T-5;  on  January  6th. 
Greatest  difference  between   minimum   on  grass  and   in 

shade,  - 12°-2,  on  March  25th. 
Sunniest  day  June  18th,  with  15  hours  &  minutes  bright 

sunshine,  being  87  per  cent,  of  the  total  possible. 
Stormiest  day  December  Sth,  average  velocity  of  wind 

30  miles  per  hour. 
Greatest  daily  rainfall  100  inch,  on  June  22nd. 
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Weekly  Values  for  1893. 
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XXVI.  Animal  Life  observed  during  a   Voyage  to  Antarc/ic 

Seas.     By  W.  S.  Bruce,  Naturalist  to  the  s.8.  "  Balitna," 
(Read  17tli  January  1S94.) 

The  following  13  simply  a  brief  abstract  of  the  journal  I 
kept  during  a  voyage  to  tbe  Antarctic  regions  last  year.  It 
does  not  in  any  way  profess  to  contain  anything  of  a  very 
original  nature,  and  is  not  a  description  of  the  genera  and 
species  of  the  animals  met  with  and  obtained  during  the 
voyage,  the  greater  number  of  which  will  be  described  by 
Professor  D'Arcy  Thompson  at  a  later  date.  I  am  especially 
indebted  to  Mr  W.  G.  Burn  Murdoch,  who  has  given  me  the 
free  use  of  his  valuable  notes  and  sketches. 

The  seals  and  cetaceans  were  our  sole  mammalian  repre- 
sentatives. I  shall  first  deal  with  the  seals,  which  have  been 
of  such  special  interest  of  late. 

We  met  with  only  four  species  of  seals,  all  of  them  being 
true  seals,  and  belonging  to  the  genus  Slenorhynchvs  (Allen). 
The  Sea  Elephant  seal  was  not  seen,  nor  were  any  of  the 
Otariidfe.  The  four  were — the  Sea  Leopard  (Stenorhynckua 
leptonyx),  Weddell'a  False  Sea  Leopard  {Stenorhynchus 
Wedddlii),  a  creamy  white  seal  with  a  darker  dorsal  stripe, 
the  so-called  Crab-Eating  Seal  or  White  Antarctic  Seal 
{Stenorhynckus  cardnophaga),  and  Boss's  Large-Eyed  Seal 
{Stenorkynchus  Bossii).  Besides  these  there  was  another, 
which  I  think  was  certainly  a  younger  form  of  the  Sea 
Leopard,  the  apparent  greater  sleekness  of  coat,  less  promin- 
ence of  ligamentous  and  fibrous  structures  leading  me  to  this 
conclusion,  as  well  as  the  condition  of  the  uteri  of  those 
females  that  I  examined ;  they,  I  believe,  had  never  borne 
young,  and  were  not  in  pregnant  condition. 

Hoss's  seal  ia  in  form  and  size  very  like  the  Creamy  White 
Seal  {Slenorhynchus  cardnophaga),  but  its  coat  is  somewhat 
sleeker,  of  a  beautiful  pale  mottled  grey  colour,  darker  on  the 
back  and  lighter  on  the  belly,  and  varying  in  intensity  in 
different  individuals.  They  were  usually  associated  with  the 
Creamy  White  Seals  on  the  pack,  and  I  found  many  to  be  with 
young.  As  descriptions  of  all  these  seals  occur  in  Kichardson 
and  Gray's  Catalogue  of  the  specimens  in  the  British  Museum 
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and  elsewhere,  and  as  specimens  may  be  seen  in  the  British 
Museum,  in  the  College  of  Surgeons'  Museum,  in  the  Edin- 
burgh Museum  of  Science  and  Art,  and  in  the  Dundee 
Museum,  I  need  not  delay  by  describing  them,  more  than 
by  saying  that  the  longest  Sea  Leopard  that  was  measured 
attained  a  length  of  over  13  feet.  Also,  that  a  rather 
striking,  and  not  altogether  inappropriate  name  was  given  to 
them  by  the  sailors,  who  called  them  serpents,  for  they 
truly  often  presented  a  very  serpent-like  appearance.  Dr 
Donald  also  noted  that  the  females  of  the  larger  species  were 
larger  than  the  males ;  but  beyond  this  there  was  no  obvious 
sexual  differentiation. 

In  December  all  the  seals  were  in  bad  condition,  thinly 
blubbered,  and  grievously  scarred,  and  it  is  noteworthy  that 
the  females  appeared  to  be  as  freely  scarred  as  the  males. 
During  January  their  condition  improved,  and  by  February 
they  were  heavily  blubbered  and  free  of  scars.  The  males 
were  apparently  as  numerous  as  the  females,  but  I  made  no 
definite  statistics.  Loving  the  sun,  they  lie  on  the  pack  all 
day  digesting  their  meal  of  the  previous  night,  which  had 
consisted  of  fish  or  small  crustaceans,  or  both ;  the  penguin 
is  also  occasionally  the  victim  of  the  Sea  Leopard,  and  I 
have  found  stones  in  their  stomachs.  These  stones  are  likely 
part  of  the  geological  collection  which  the  penguins  are 
accustomed  to  carry  about  with  them.  Nematode  worms 
were  almost  invariably  present  in  the  stomachs. 

By  February  the  embryo  is  well  developed,  gestation 
probably  beginning  in  December.  It  is  extremely  to  be 
regretted  that  it  was  during  this  time  that  an  indiscriminate 
slaughter  took  place,  as  almost  every  female,  towards  the  end 
of  January  and  in  February,  is  with  young.  In  no  individual 
did  I  find  more  than  one  embryo. 

All  the  seals  were  obtained  from  the  pack  ice,  in  bluest 
and  clearest  water,  the  Sea  Leopard  being  on  the  outermost 
streams,  and  was  most  frequently  found  singly,  but  some- 
times in  pairs  or  threes  on  one  piece  of  ice.  Of  Weddell's 
False  Sea  Leopards,  we  on  board  the  "Balsena"  only  saw 
about  four  altogether,  and  these  singly;  Dr  Donald,  however, 
met  with  greater  numbers.  Two  were  quite  young,  and  one 
of  these  we  attempted  to  bring  on  board  alive  but  failed. 
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The  Creamy  White  Seala,  the  ao-caJled  Crab-Eating  Seals, 
and  the  Mottled  Grey  Seala  (Roas'a  Seal),  were  in  greatest 
abundance;  these  lay  four,  five,  or  evfin  ten  on  a  single 
piece  of  pack  ice ;  the  gi'eatest  number  I  saw  on  one  piece  of 
ice  at  a  time  was  forty-seven.  On  one  occasion  we  found 
some  seals  on  a  tilted  berg,  and  bo  high  was  the  ledge  above 
the  level  of  the  water  that  our  men  clambered  up  with 
difficulty  and  secured  their  prey.  This  illustrates  their 
great  power  of  jumping  out  of  the  water.  I  have  seen  them 
rising  8  or  10  feet  above  the  sea,  and  cover  distances  of  fully 
20  feet  in  length. 

The  mode  of  progression  of  true  seals  is  well  known,  but 
although  on  terra  Jirma  man  can  easily  outrun  them,  yet  on 
the  pack  they  glide  onward  while  their  pursuer  sinks  deeply 
into  the  snow. 

The  present  generation  had  never  seen  man,  and  at  his 
approach  they  did  not  attempt  to  flee,  but  surveyed  him 
open-mouthed  and  fearful,  during  which  process  they  were 
laid  low  with  club  or  bullet.  Sometimes  they  are  so  lazy 
with  sleep  that  I  have  seen  a  man  dig  them  in  the  ribs 
with  the  muzzle  of  bis  gun,  au<l,  woiideriug  what  was 
disturbing  their  slumbers,  they  raised  their  head,  only  too 
"  quickly  to  fall  pierced  with  a  bullet.  Seldom  did  they 
escape — one  bullet  meant  one  seal.  On  the  last  day  of 
sealing  we  were  among  a  great  host  of  the  large  Sea 
Leopards,  and  as  we  were  returning  to  the  ship  they  were 
moaning  loudly.  This  was  said  to  be  a  sign  that  they  were 
about  to  start  on  a  long  journey;  but  was  it  not  rather  a 
sigh  of  relief  when  they  saw  their  slaughterers'  craft  run 
up  her  bunting,  and  announce  to  all  that  she  was  a  full 
ship,  and  that  her  thirst  for  blood  was  quenched  ? 

While  we  continue  to  require  sacks,  while  we  persist  in 
wearing  patent  leather  shoes,  and  while  we  satisfy  our 
fancies  with  certain  purses  and  card-cases,  the  slaughter 
of  these  seals  will  continue.  But  I  would  here  publicly 
protest  against  the  indiscriminate  massacre  which  takes 
place  in  order  to  supply  blubber,  as  well  as  hides,  for  the 
purposes  indicated.  Old  and  young,  females  with  young, 
are  slaughtered  alike,  and  should  this  continue,  these  seals, 
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like  the  Antarctic  Fur  Seals  at  the  beginning  of  the  century, 
will  undoubtedly  be  exterminated. 

Of  cetaceans  we  saw  an  immense  number.  We  constantly 
met  with  great  schools  of  dolphins  and  porpoises,  as  well 
as,  on  several  occasions,  with  whales,  but  I  must  confess  that 
I  found  identification  very  diflBcult.  At  Port  Stanley  I  secured 
a  ground  porpoise,  the  skeleton  of  which  is  now  in  Univer- 
sity College  Museum,  Dundee,  and  Mr  Burn  Murdoch  has 
kindly  lent  me  some  drawings  which  he  made  on  the  spot, 
to  show  you  this  evening.  It  was  a  curious  fact  that  in 
almost  every  case  the  schools  of  dolphins  and  porpoises  were 
going,  more  or  less,  in  the  direction  of  the  vessel,  and  one 
wonders  if  there  were  any  particular  reason  for  this.  Was 
it  migration?  Were  those  we  met  with  in  October  and 
November  migrating  southward  at  the  approach  of  the 
northern  winter,  and  were  those  we  met  with  south  of  the 
line  in  November  and  December  moving  southward  with 
the  southern  summer  ?  Similarly,  were  those  we  met  with 
in  southern  latitudes  in  March  and  April  fleeing  from  the 
southern  winter,  and  those  that  passed  us  in  April  and  May 
going  northward  with  the  approach  of  the  northern  summer? 

Whilst  in  the  ice  we  met  with  three  kinds  of  whales — 
Finners  (probably  Physalis  Australis)}  others  strongly  resem- 
bling the  Pacific  Hunchback  Whale,  and  Bottle-nose  Whale, 
two  of  which  were  captured  by  the  Norwegian  vessel. 
Besides  these,  there  were  present  in  considerable  numbers 
grampus  or  sword-fish  (Orca),  conspicuous  by  its  long 
dorsal  fin.  Ross  says  that  in  Erebus  and  Terror  Gulf,  on  New 
Year's  Day  1843,  within  one  mile  of  the  position  we  held 
on  Christmas  Eve  1892  (viz.,  in  64°  S.  55°  28'  W.),  "  Great 
numbers  of  the  largest  sized  black  whales  were  lying  upon 
the  water  in  all  directions:  their  enormous  breadth  quite 
astonished  us."  Elsewhere,  also,  he  talks  of  a  whale 
"  greatly  resembling,  but  said  to  be  distinct  from,  the  Green- 
land Whale."  2  It  was  chiefly  upon  the  authority  of  these 
two  statements,  in  addition  to  some  others  made  by  Boss, 
that  the  Dundee  and  Norwegian  whaling  fleet  ventured  to 
the  south  last  year.    None  of  the  vessels  saw  any  sign  of  a 


^  Called  "  Blue  Whales  "  by  Captain  Larsen  of  s.s.  ''  Jasen. 
«  "  Ross's  Voyage,"  vol.  i.,  p.  169. 
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whale  in  the  least  resembling  the  Greenland  or  Bowhead 
Whale  {Bal(Lna  mysiicetus),  although  they  were  in  the  ice  for 
a  period  extending  over  two  months.  Are  we  to  conclude 
that  Eoas  was  mistaken,  or  haa  made  a  misleading  atate- 
ment  ?  I  think  not.  All  we  can  say  is  that  we  failed  to 
confirm  Eosa's  statement,  and  that,  on  further  search,  the 
whale  greatly  resembling  the  Greenland  whale  may  yet  be 
found.  We  shall  see  whether  the  plucky  little  Norwegian 
craft  that  is  pushing  to  78°  S.,  in  the  region  of  Victoria 
Land,  has  better  luck  this  season. 

Ivoss  says  that  the  whales  he  saw  were  "lying"  on  the 
water,  and  this  ia  one  great  characteristic  of  Salccna 
inysticdV'S.  CoDttary  to  the  habits  of  the  finner  whales  ia 
the  north,  on  more  than  one  occasion  we  saw  the  southern 
finners  also  lying  on  the  water,  and  sometimes  the  dorsal  fin 
seemed  to  have  been  almost  entirely  torn  away,  perhaps  by 
the  ice.  Could  Eoss  have  been  thus  deceived  ?  Surely  not, 
when  he  bad  liad  thirteen  years'  experience  in  Arctic  Seas ! 
Besides,  he  also  adds  "  their  enormous  breadth  quite  a-atonished 
us."  This  is  a  second  great  characteristic.  The  liowhead 
Whale  has  a  great,  broad,  flat  back,  with  a  head  one-third 
the  total  length  of  its  body.  These  finners  had  a  bony 
vertebral  ridge,  and  very  much  smaller  heads.  Nor  can  we 
believe  that  Eoss  wished  to  mislead  us,  for  in  every  way 
we  found  him  a  most  faithful  guide. 

On  the  16th  of  December,  when  we  first  made  ice,  we 
passed  through  thousands  of  finner  whales.  Many  came 
quite  close  to  the  ship,  and,  as  far  as  the  eye  could  reach  in 
all  directions,  oue  could  see  the  curved  backs  and  hear  the 
resounding  blasts.  Euphasia  swarmed  in  the  water.  Many 
blue  petrels  and  myriads  of  Cape  pigeons  were  flying  around 
and  settling  in  the  water. 

On  the  26th  of  January,  while  out  in  a  boat,  I  saw  what 
at  first  appeared  to  be  a  rolling  piece  of  ice,  but  what  was 
in  reality  a  white  finner  whale. 

The  whale  which  I  have  said  strongly  resembled  the 
Pacific  Hunchback  Whale  {Megaptera  versahilis),  I  have  seen 
going  "  tail  up,"  a  characteristic  of  the  Bowhead  Whale.  It 
haa  a  broader  and  flatter  back  than  the  finner  whale  men- 
tioned, but  can  scarcely  be  said  to  resemble  Balcena  mysticetus. 


^whead        ^^| 
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XXVII.  Obituary  Notice  of  the  late  Rev.  George  Gordon,  LL.JD., 
of  Birnie,    By  J.  Horne,  F.G.S.,  Geological  Survey. 

(Read  21st  March  1894.) 

The  name  of  Dr  Gordon  has  been  intimately  associated 
with  the  history  of  certain  branches  of  local  scientific 
research  in  the  North  of  Scotland  during  the  present 
century.  Born  in  1801  in  the  Manse  of  Urquhart,  he  was 
ordained  as  minister  of  the  parish  of  Birnie  in  1832,  retiring 
in  1889  to  Elgin  to  spend  his  closing  years.  His  early 
observations  were  botanical;  for  in  1827  he  is  quoted  as  an 
authority  on  Northern  Botany  in  Jamieson's  Edinburgh 
New  Philosophical  Journal  In  1832,  in  the  "  Catalogue  of 
Earer  Plants,"  Kew  Library,  he  is  mentioned  as  the  discoverer 
of  Pyrola  uniflora,  near  Golspie.  In  the  same  year  he 
forwarded  to  Murchison  the  first  notice  of  the  patch  of 
Secondary  Eocks  at  Linksfield,  near  Elgin,  which  appeared 
in  the  Proceedings  of  the  Geological  Society.  In  1839  he 
published  "  The  Flora  of  Moray,"  which  embodied  the  results 
of  work  extending  over  several  years.  In  one  of  these 
expeditions  he  discovered,  on  the  Eosehaugh  estate, 
Pinguicula  alpina — a  plant  new  to  British  botany. 

His  friendship  with  Dr  Malcolmson  led  him  to  examine  the 
Old  Eed  Sandstone  formation  on  the  south  side  of  the  Moray 
Firth.  His  enthusiasm  for  this  investigation  was  heightened 
by  the  publication  of  Hugh  Miller's  volume  on  "The  Old 
Eed  Sandstone"  in  1841,  and  by  the  subsequent  discovery 
of  reptilian  remains  in  the  Elgin  sandstones.  In  1858,  chiefly 
by  his  unwearied  exertions,  a  third  reptile  was  obtained,  named 
by  Professor  Huxley  Hyperodapedon  Gordoni,  who  pointed 
out  that  it  is  closely  allied  to  the  Triassic  Rhyncosau/rus. 

While  pursuing  his  geological  observations,  he  found  time 
for  other  researches,  for  between  1844  and  1860  he  con- 
tributed several  papers  to  the  Zoologist  on  the  fauna  of  his 
native  province,  including  an  exhaustive  paper  on  the 
Coleoptera  of  Moray. 

In  1859  he  published  his  excellent  paper  "  On  the  Geology 
of  the  Lower  or  Northern  Part  of  the  Province  of  Moray,"  in 
the  Edinburgh  New  Philosophical  Journal,  and  in  that  year  the 
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University  of  Aberdeen  conferred  on  him  the  degree  of  LL.D., 
in  recognition  of  his  aervicea  to  local  scientific  research. 

In  1862  he  publiahed  a  description  of  various  shell- 
mounds  on  the  south  shore  of  the  Moray  Firth,  in  which  his 
knowledge  of  the  MoUuaca  is  well  shown. 

But  the  subject  which  fascinated  him  most  for  the  rest  of 
his  life  was  the  development  of  our  knowledge  regarding  the 
reptiliferous  sandstones.  By  securing  nearly  every  reptilian 
find,  he  aided  Huxley  in  his  investigations,  and  lately  he  was 
instrumental  in  sending  to  my  colleague,  Mr  Newton,  a 
series  of  reptilian  remains,  which,  together  with  specimens 
in  the  hands  of  the  Geological  Survey,  have  been  described 
in  an  elaborate  memoir  in  the  Transactioits  of  tJie  Royal 
Sodety.  From  this  coUeetion  two  forma  of  Dicynodonts 
have  been  obtained,  one  of  the  generic  forma  being  named 
Gordonia,  after  Dr  Gkirdon,  and  an  extreme  type  of  reptile 
allied  to  the  South  African  Fareiasaurvs. 

XXVIII.  Notes  on  Carhoniferous  LaTitellibrant^ks.  By  J.  G. 
GooDCMiLD,  KM.  Geological  Survey,  F.G.S.,  F.Z.8., 
M.B.O.U.,  Lecturer  on  Geology  and  Paleontology  at 
the  Heriot-Watt  College. 

(Read  21st  March  1894.) 
Part  III.  Vemis  paralhla,  Phillips,  and  its  Allies. 
Through  the  kindness  of  Dr  Traquair,  I  have  had  an 
opportunity  of  examining  a  good  series  of  specimens  from 
the  Armstrong  Collection  in  the  Edinburgh  Museum  of 
Science  and  Art,  which  agree  with  Professor  Phillips's 
descriptions  and  figures  of  Venus  parallela  {Geol.  Yorks., 
part  ii.,  p.  209,  pi.  v.,  fig.  8).  The  Armstrong  Collection 
includes  some  good  testiferoua  specimens,  which  show  both 
interiors  and  exteriors  of  shells  referable  to  this  species. 
In  addition  to  studying  these,  I  have  examined  several 
specimens  of  the  same  species  and  its  allies  in  the  Collection 
of  the  Geological  Survey  of  Scotland,  as  well  as  others  in 
various  private  collections.  The  results  of  the  examination 
suggest  that  the  fossil  shells  in  question  belong  to  the 
genus  Cypricardella  of  Hall,  Trajis,  Alb.  Inst,,  vol.  iv.,  1856. 


Notes  on  Carboniferous  LameUibranchs.  357 

In  many  respects  these  small  LameUibranchs  show,  points 
of  resemblance  to  Pl€v,rophorus,  and  I  am  diposed  to  group 
them  aloDg  with  that  genus  under  the  Carditidae. 

Considerable  diversity  in  external  form  may  be  noted  in 
the  examination  of  a  large  series  of  individuals.  Taking 
external  form  as  a  basis  for  classification  into  species,  we 
find  the  individuals  in  a  large  series  of  specimens  ranging 
in  two  divisions.  At  one  end  of  the  series  are  those 
characterised  by  a  sub-quadrate  or  a  sub-rhombic  contour 
of  the  shell  margin;  while  at  the  other  end  of  the  series 
the  same  contours  are  sub-elliptical,  or  rather  sub-ovate. 
Viewing  tjrpes  selected  from  either  extreme  of  the  series,  the 
palaeontologist  might,  apparently  with  good  reason,  regard 
these  as  perfectly  good  species,  and  as  such,  accordingly, 
they  have  generally  been  regarded,  and  have  been  designated 
C.  rhombea  and  C.  parallela  respectively.  But  the  occurrence 
along  with  these  forms,  in  the  same  stratum,  of  shells 
presenting  every  intiermediate  gradation  of  form  between 
the  two  extremes,  is  sufficient  evidence  to  prove  that  we  are 
dealing  with  a  single  species  composed  of  individuals  with  a 
wide  range  of  form. 

For  this  species  PhiUips*s  original  specific  name  ot  parallela 
may  very  well  be  retained;  while  for  the  sub-quadrate 
forms  occurring  at  one  extreme,  the  sub-specific  or  varietal 
name  rhombea  may  be  used  as  a  trinomial,  if  so  desired; 
whDe  for  the  sub-ovate  forms  constituting  the  other  extreme, 
those  who  care  to  mark  the  variety  could  employ  the 
trinomial  ovata^  which  would  then  rank  as  Gypricardella 
parallela  var.  ovata. 

Part  IV.  Bathymetrical  Distribution. 

In  dealing  with  extinct  species  of  marine  Invertebrata, 
the  geologist  has  frequently  occasion  to  search  for  evidence 
in  regard  to  the  conditions  of  depth  under  which  certain 
species  or  assemblages  of  species  may  be^supposed  to  have 
lived.  The  direct  evidence  bearing  upon  this  question  is 
not  by  any  means  generally  satisfactory.  But  a  certain 
amount  of  indirect  evidence  is  obtainable,  and  this,  in  default 
of  anything  better,  may  serve,  at  least  temporarily,  as  some 
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Jdnd  of  guide  to  the  batliymetrical  conditioa  under  which 
some  of  the  commoner  forms  of  Carboniferous  Lamellibrancha 
may  have  lived. 

The  evidence  is  of  this  kind: — It  is  found  by  observation 
in  the  field  that  certain  forms  of  these  MoHusca  occur 
either  generally  or  else  exclusively  in  strata  of  a  particular 
lithological  type.  Certain  speciea,  for  example,  occur  ex- 
clusively in  pure  limestones ;  others  are  restricted  to 
argillaceous  limestones  and  their  associated  calcareous  shales ; 
others  again  are  found  only  in  sandy  sliales ;  while  yet  a  few 
others  occur  generally  in  sandstones.  Those  that  occur  in 
the  one  kind  of  deposit  are  rarely  found  to  range  into  any 
one  of  the  others.  If  we  assume,  as  we  appear  to  be 
justified  in  doing,  that  the  sandstones  represent  the  shallower 
water  deposits  formed  nearest  to  the  land,  and  that  the 
limestones  represent  the  strata  formed  farthest  from  the  land, 
and,  in  general,  in  deeper  water,  then  it  follows  that  the  forms 
of  molluscan  life  occurring  exclusively  in  pure  limestones  are 
those  which  lived  at  the  greatest  depths,  those  restricted 
f  (o  argillaceous  and  impure  limestones  and  to  the  associated 
calcareous  abides  are  such  as  lived  at  lesser  depths,  while  the 
forms  restricted  to  the  arenaceous  strata  would  appear  to  be 
safely  regarded  as  comparatively  shallow- water  forms. 

Taking  the  limestone  forms  first,  we  may  note  that 
Conocardium,  Cardimnorpha,  Macrodon,  Entolium,  and  a 
small  number  of  other  Lamellibranch  genera,  are  most 
commonly,  or  else  exclusively,  found  in  limestone.  Then, 
in  both  impure  limestones  and  calcareous  shales  occur 
Sanguinoliies,  Altorisma,  Edmondia,  Lithodomus  dactyloides. 
Pinna  Jidbelliformis  and  its  allies,  "  fnoceramus,"  and  some 
species  of  Myalina.  In  calcareous  shales  occur  the  great 
majority  of  the  Carboniferous  LamelUbranchs,including  almost 
all  the  numerous  species  of  Aviculopecten,  Anthracoptera, 
Anthracomya,  Pteronites,  Myalina,  Nucula  and  its  sub-genera, 
Schizodus,  Pleu7opfwrus,Cypricardella,  LeptodomiiS,  SedgtvieJda, 
and  numerous  others.  Comparatively  few  species  occur 
commonly  in  sandy  shale,  and  this  habitat  seems  to  be 
almost  peculiar  to  Anihracosia,  which  is  almost  certainly  au 
estuarine  and  not  a  marine  form. 
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XXIX.  Eemarks  on  Two  Transverse  Sections  of  Carboniferous 
Wood  from  Baberton  New  Quarry,  Midlothian.  By 
J.  Bennie  and  J.  A.  Johnston. 

(Read  2l8t  February  1894.) 

The  pieces  of  petrified  wood  from  which  these  sections 
have  been  made,  were  found  lying  on  the  shale  heaps,  having 
evidently  been  forced  out  of  the  softly  indurated  sandy  shale 
as  it  crumbled  into  dust  under  exposure  to  the  weather. 

As  it  will  characteristically  introduce  what  we  have  to  state 
regarding  the  quarry  and  the  rocks  in  it,  we  may  relate  how 
we  became  acquainted  with  them.  In  course  of  conversation 
with  Mr  Samuel  Hunter,  builder,  he  told  us  that  the  sand- 
stone of  this  quarry  was  so  fuU  of  fossils  that  the  stone  was 
rendered  useless  by  them — and  that  shortly  after  it  had  been 
opened  by  the  late  Sir  James  Gowans,  he  had  to  abandon 
working  it  for  that  reason.  On  visiting  the  quarry  we  soon 
saw  the  cause  of  this,  inasmuch  as  the  stone,  a  rather  coarse 
sandstone,  W6is  full  of  impressions  or  imprints  of  plants 
which  had  once  existed  in  bodily  form,  but  had,  in  time, 
rotted,  and  been  spirited  away,  leaving  these  hollow  imprints 
behind.  The  stone,  in  quarrying  or  being  divided  into 
blocks  suitable  for  building,  would  split  or  divide  more 
readily  in  the  direction  of  these  imprints  than  in  any  other 
direction,  and  of  course  very  seldom  in  the  way  the  quarrier 
or  builder  wanted,  and  so  they  could  not  get  stones  of  the 
necessary  shape  or  size.  This  leads  us  naturally  to  under- 
stand the  formation  of  the  rock. 

In  early  Carboniferous  times  there  existed  at  the  place 
we  now  call  Baberton  a  lake  or  pool,  or  perhaps  a  wide 
reach  of  a  river,  or,  say,  simply  a  water  into  which  a  current 
flowed,  carrying  with  it  sand  and  mud  and  much  drift-wood 
from  the  land  of  that  time.  These  would  be  deposited  very 
promiscuously  in  the  sand  and  mud  when  it  settled  as 
sediment.  Through  time  the  sand  set  and  hardened  round  the 
drift-wood,  which  would  rot  and  pass  away  with  the  water 
which  soaked  through  it,  leaving  a  hollow  imprint  behind. 
This  was  the  general  fate  of  the  drift-wood,  but  some  pieces, 
through  favourable  circumstances,  would  be  infiltrated  by 
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some  of  the  preserving  salts  of  Kature,  probably  silica  in  this 
instance,  and  would  be  made  immortal  by  being  petrified, 
and  by  having  its  structure  as  perfectly  preserved  as  when 
it  flourished  in  the  forests  of  its  time.  It  sometimes 
happened  that  some  parts  of  the  pieces  of  drift-wood 
putrifled,  as  it  were,  and  the  structure  was  destroyed  and 
the  substance  of  the  wood  left  in  an  amorphous  state,  as 
seen  in  the  scurf  of  parrot-coal  adhering  to  the  outside  of 
the  specimens.  The  tree  of  which  these  sections  were  once 
parts  is  now,  after  a  few  aliases,  known  to  fossil  botanists  by 
the  name  of  Araucaroxylon  Withami,  and  ia  considered  to  have 
been  one  of  the  stateliest  monarcha  of  the  woods  of  that  time, 
as  witness  the  fossil  trees  of  Oaigleith,  described  by  Sir  Robert 
Christiaon  and  others,  good  boles  of  which  may  he  seen  in  front 
of  the  Museum  of  Science  and  Art  in  Chambers  Street,  and 
in  front  of  the  Herbarium,  Royal  Botanic  Garden,  Edinburgh. 

It  also  may  be  interesting  to  detail  roughly  the  strata 
exposed  in  the  Baberton  New  Quarry.  The  main  bed  is  the 
coarse  sandstone,  with  its  numerous  impressions  of  drift- 
wood, about  20  feet  or  so  in  thickness;  then  a  thin  layer, 
only  a  few  inches  deep,  of  fire-clay,  topped  by  a  shallow  seam 
of  coal,  perhaps  not  more  than  an  inch  in  thickness ;  then 
6  or  8  feet  of  coarsely  coherent  shale,  in  which  thin  layers  of 
sandstone  occur ;  then  a  bed  of  coarse-grained  sandstone. 

As  fire-clays  are  now  generally  considered  to  have  been  old 
soils  and  coals  (the  remains  of  the  vegetation  that  grew  in 
or  upon  them),  we  have  here  evidence  of  a  land-lake  in 
which  the  great  bed  of  sandstone  and  drift-wood  was  de- 
posited till  it  was  silted  up  and  converted  into  dry  land  or 
perhaps  marsh  land,  and  capable  of  bearing  a  vegetation 
peculiar  to  its  time  or  condition,  and  that  afterwards 
it  was  again  converted  into  a  lake  as  before,  but  without  the 
great  amount  of  drift-wood  that  so  emphatically  characterises 
the  older  lake.  This  change  is,  we  think,  amply  proved  by 
the  occurrence  in  the  fire-clay  of  Lycopod  spores,  the  cast- 
away seeds  of  the  trees  whose  substance  formed  the  coal, 
and  further,  by  the  frec[uent  occurrence  of  Stigmaria  roots 
in  the  fire-clay  and  in  the  silt  of  the  second  lake. 

The  general  condition  in  which  fossil  wood  is  found  varies 
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very  mueh,  and,  in  a  great  measure,  depends  on  the  strata 
in  which  it  is  embedded.  In  many  cases  the  wood  is  so 
completely  carbonised  as  to  show  little  or  no  evidence  of 
cellular  structure.  Where  the  plant  has  undergone  a 
process  of  mineralisation,  usually  with  carbonate  of  calcium 
or  silica,  the  structure  is  generally  more  or  less  preserved. 
To  a  certain  extent  pressure  has  often  taken  place,  but  even 
then  the  species  of  the  plant  to  which  the  wood  belonged 
can  generally  be  recognised  when  thin  slices  are  examined 
with  the  microscope. 

In  this  specimen  of  Araucaroocylon  Withami,  from  the 
Calciferous  Sandstone  Series  at  Baberton,  we  have  a  good 
example  of  a  fossil  stem,  showing  the  cellular  structure 
of  the  wood  as  well  preserved  as  we  would  find  in  a  section 
prepared  from  a  Uving  plant. 

The  interesting  feature  in  connection  with  the  Baberton 
specimen  is  the  manner  in  which  the  wood  has  been 
fossilised.  Only  the  cell-cavities  are  filled  with  silica,  the 
cell-walls  showing  no  evidence  of  the  mineral,  and,  to  all 
appearance,  are  merely  carbonised.  White  on  the  other 
hand  the  contents  of  the  cells  exhibit,  under  polarised  light, 
the  characteristic  colouring  of  crystalline  quartz. 

Mr  Kidston  has  kindly  supplied  us  with  the  following 
note  on  the  subject : — "  I  have  looked  at  the  slices  of  wood 
from  the  Baberton  New  Quarry,  and  find  the  plant  is  the 
Araiicaroxylon  Withami,  L.  and  H.  sp.  This  generic  name 
would  imply  an  affinity  with  the  modern  Araucaria.  Any 
close  relationship  to  the  latter  genus  is,  I  think,  doubtful, 
and  as  I  have  elsewhere  pointed  out,  that  when  we  know 
the  Arattcaroxylon  Brandlingii,  L.  and  H.  sp.,  to  be  the 
wood  of  Cordaites}  the  probability  is,  that  the  other 
members  of  the  genus  Araucaroxylon  may  have  the 
same  relationship.  There  is  the  further  indirect  evidence 
pointing  in  the  same  direction,  viz.,  that  no  remains,  either 
of  foliage  or  fruit,  of  any  coniferous  plant  has  ever,  in  this 
country,  been  found  in  the  rocks  which  have  yielded  many 
stems  of  A.  Withami^  whereas,  on  the  other  hand,  the  same 
horizon  has  yielded  Cordaites  remains." 

^  Grand'  Eury,  Flore  carboD.  du  Depart,  de  la  Loire,  1877,  p.  257  ct  seq. 
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XXX.  The  Land  and  Fresh-  Water  Crustacea  of  tke  District 
around  Edinburgh.  Part  III, —  The  Cladocera.  By 
Thomas  Scott,  F.LS. 

(Reod  18th  April  1394.) 
In  my  two  previoua  communications  ou  the  laml  ami  fresh- 
water Crustacea  of  the  district  around  Kdinburgh,  I  gave  an 
account  of  the  Amphipoda  and  Isopoda,  and  of  the  Oatracoda 
and  Copepoda,  that  had  been  observed  within  the  prescribed 
area.  In  the  present  paper  I  propose  to  deal  with  the  Cladocera. 
Unfortunately,  I  have  not  been  able  to  devote  ao  much  time  to 
the  study  of  tbis  curious  and  troublesome,  but  very  interest- 
ing, group  of  tbe  Crustacea  aa  it  was  my  desire  to  do.  It  may 
therefore  be  necessary,  later  on,  to  prepare  a  supplementary 
paper,  for  tbe  purpose  of  recording  species  belonging  to  the 
various  groups  that  may  yet  be  discovered  in  the  district  aa 
the  result  of  more  esteasive  and  careful  investigation.  It  is 
scarcely  possible  that  tbe  lists  1  have  prepared  can  be 
exhaustive,  seeing  that,  comparatively,  only  »  small  portion 
of  the  district  has  been  examined. 

Two  orders  of  the  Crustacea — the  Phyllopoda  and  the 
Branchiuka — are  not  yet,  so  far  as  I  know,  represented  in 
the  district  around  Edinburgh.  I,  at  one  time,  thought  that 
Artemia  salina  (the  Brine  Shrimp) — one  of  tbe  Phyllopods— 
might  be  obtained  within  the  district,  where  "salt-pans," 
past  or  present,  exialed ;  but  aft«r  inquiring  in  various  direc- 
tions, no  trace  of  this  strange  organism  has  been  discovered. 
Apus  ca7ieri/ormis—B.nothei  member  of  the  Phyllopoda — is 
also  absent  from  our  district.  Both  Apus  and  Artemia  are 
included  in  the  British  fauna.  Though  Apus  is  not  now 
known  to  occur  anywhere  within  the  area  around  Edin- 
burgh, or  even  in  Scotland,  the  interesting  discoveries  of  Mr 
James  Bennie,  of  tbe  Geological  Survey,  have  shown  that  in 
ages  long  ago  Apus^  was  a  common  Crustacean  in  what  is  now 
the  neighbourhood  of  Edinburgh.  Siuce  there  is,  therefore, 
no  doubt  that  Apus  was  common  in  our  district  sometime 
'  See  Mr  Beank's  paper  in  the  AanaU  of  Scottiah  Natural  History,  No,  9 
(1894),  p.  iS. 
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within  the  post-Tertiary  period,  why  is  it  at  present  found 
only  in  the  south  and  west  of  England,  and  is  scarce  even  in 
these  localities?  If  the  Apus  remains  found  by  Mr  Bennie 
belong  to  Apus  glacialis,  and  there  is  reason  to  believe  that 
they  do,  the  reason  why  Apus  was  common  in  the 
post-Tertiary  lake  at  Corstorphine,  but  is  not  known 
to  occur  anywhere  in  Scotland  now,  is  not  difficult  to 
explain.  Apt(^  glacialis  is  a  dweller  in  regions  where  an 
arctic  or  subarctic  climate  prevails,  so,  when  the  rigorous 
climate  of  our  country,  during  the  early  portion  of  the  post- 
Tertiary  period,  became  gradually  more  and  more  temperate, 
Apus  glacialis  died  out,  just  as  Pecten  islandicus,  once  so 
common  in  our  seas,  and  the  shells  of  which  are  so  plentiful 
in  some  of  the  laminated  clays  of  the  west  of  Scotland,  dis- 
appeared, and  is  only  now  found  living  in  high  latitudes.  Mr 
Bennie  discovered  the  remaias  of  boreal  plants  in  the  same 
deposit  with  those  Apus^  and  this  strengthens  still  more 
the  supposition  that  the  fragments  from  the  Corstorphine 
lake-deposit  are  those  of  the  northern  Apus.  Apus  cancri- 
formisy  on  the  other  hand,  has  apparently  a  more  southern 
distribution,  which  may  account  for  it,  also,  not  being  found 
in  Scotland.  Though  it  is  thus  almost  certain  that  no 
Phyllopods  now  exist  in  our  district,  I  should  not  be  sur- 
prised if  Argwlus  foliofceus — the  British  representative  of  the 
Branchiura — may  yet  be  found  to  be  a  member  of  the  district 
fauna.  Argulus  is  a  parasite  on  various  fresh-water  fishes, 
as  the  trout,  pike,,  carp,^  stickleback,  etc..  It  is  very  depressed 
and  round,  and  only  about  the  one-fifth  of  an  inch  across,  and 
as  it  sticks  close  on  the  skin  of  the  fish,  it  may  be  easily 
overlooked.  Argulus  can  swim  freely  when  it  chooses  to  do 
so,  and  may  then  be  caught  by  tow-net,  but  usually  it  is 
obtained  adhering  to  fish. 

The  Cladocera  obtained  in  the  district  around  Edinburgh 
number  twenty-nine  species,  and  belong  to  twenty-two. 
genera.  In  the  following  list  the  arrangement  and  nomen- 
clature of  C.  L.  Herrick*s  "  Final  Eeport  on  the  Crustacea  of 
Minnesota  "  is  more  or  less  adhered  to.  Dr  Baird*s  classical 
work  on  the  British  Entomostraca,  and  the  "  Monograph  of 
the  British  Entomostraca  belonging  to  the  families  Bosminidae, 
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Macrothricidaj,  and  Lynceidas,"  by  the  Eev.  A.  M.  Norman 
and  Dr  G.  S.  Brady,  have  also  been  largely  consulted. 
Various  other  papers  on  the  Cladocera,  both  by  British  and 
Continental  authors,  have  been  made  use  of  in  determining 
the  different  species  recorded  in  the  list^ 


Order  CLADOCERA. 
Suborder  Calyptomera. 

Family  S  i  D I  d  ^. 

Genua  Sida,  Straus. 

Sida  arystallina  (0.  F.  Miiller). 

1776.   Daphne  crystallitia,  0.  F.  Miiller,  Zool.  Dbb.  Trod.,  Nn,  2J05, 
1S50.   Sida  crystalUiia,   Bairil.   Brit,   Eatom.,  p.  107,  pi.  lii.,  figi  3, 
l;pl.iiiL,%.  la-i. 

This  laige  and  fine  species  has  only  been  obtained  in  one 
locality  within  the  prescribed  area,  viz.,  in  Eaith  Lake,  Kirk- 
caldy, Fifesliire.  I  have  records  of  the  species  for  the 
following  Scottish  localities  beyond  our  district ; — Greenaa 
Loch,  Bute;  Middle  Loch  (near  the  source  of  the  river 
Lussa),  Mull;  Loch  Awe,  district  of  Aasynt,  Sutherland- 
shire  ;  and  Loch  Tay,  Perthshire. 


Genus  Daphnella,  Baird, 

Daphnella  hrachyura  (Li^vin). 

1848.  Sida  brackytcra,  Liiyin,  Branch,  d.  Daniiger  Gbr. 

1850.  Daphnella  iBingii,  Bsird,  op.  cit.,  p.  lOB,  pL  xir.,  figs.  1-4. 

Daphnella  is  much  smaller  than  the  last.  It  has  been 
obtained  in  two  localities  within  the  district,  viz..  Loch 
Leven,  Kinross-shire ;  and  Raith  Lake,  Kirkcaldy.  Also  in 
the  following  Scottish  localities  beyond  the  limits  of  the 
district,  viz..  Middle  Loch,  Loch  Scuban,  Loch  Ardglass,  and 
Loch  XJisg,  all  in  the  island  of  Mull.  Greenock  (M.  F. 
Dunlop). 
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Family  DAPHNiDiE. 
Genus  Ceriodaphnia,  Dana. 
Geriodaphnia  reticulata  (Jurine). 

1820.  Monoculus  reticulatiis,  Jurine,   Hist.   Nat.    Monoc,    p.    139, 

pi.  xiv.,  figs.  3,  4. 
1850.  Daphnia  reticulataf  Baird,  qp^  cU,,  p.  97,  pL  vii.,  fig.  5;  pi.  xii., 

fig'  1  ( <5 )»  aiid  fig'  2  (var. ). 

Eaith  Lake,  Kirkcaldy,  is  the  only  locality  within  the 
district  where  this  species  has  been  obtained.  I  have  records 
of  its  occurrence  in  the  following  localities  beyond  the  area : 
—Loch  Strathbeg,  Aberdeenshire;  Loch  Eye,  Eoss-shire 
(East) ;  and  Middle  Loch,  Mull. 

Genus  Scapholeberis,  Schodler. 
Scapholeberis  mucronata  (O..  F.  Miiller). 

1776.  Daphne  mucronata,  0.  F.  Miiller,  ZooL  Dan.  Prod.,  No.  2404. 
1850.  Daphnia  mVfCronata,  Baird,  op.  ciL,  p.  99,  pi.  x.,  figs.  2,  8. 

The  only  Scottish  locality  I  knaw  of  for  this  species  is 
Eaith  Lake,  Kirkcaldy,  where  it  was  moderately  common 
when  I  visited  the  loch  in  August  18&0. 

Genus  Simocephalus,  Schodler. 
Simocephalus  vetulus  (O.  F,  Muller). 

1776.  Daphne  vetula,  Muller,  Zool.  Dan.  Prod.,  No.  2399. 
1850.  Daphnia  vettUay  Baird,  op,  cit,  p.  96,  pi.  x.,  figs.  1,  la. 

This  is  evidently  a  more  common  species  than  the  last.  It 
has  been  obtained  in  Duddingston  Loch,  near  Edinburgh ;  in 
Kilconquhar  Loch,  Eaith  Lake,  and  Lochgelly  Loch,  Fifeshire ; 
and  beyond  the  district,  in  Loch  Strathbeg,  Aberdeenshire. 

Genus  Daphnia,  0.  F.  MUUei. 

Daphnia  pulex  (Linn^). 

1758.  Monoculus  pulex,  Linne,  Syst.  Nat.,  10th  ed.,  vol.  i^  p.  68&, 

No.  41. 
1850.  Daphnia  pulex,  Baird,  op.  ciL,  p.  89,  pi.  vL,  figs.  1-8. 

Daphnia  pulex  has  been  obtained  in  Duddingston  Loch, 
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near    Edinburgh ;    Kaith    Lake,    Kirkcaldy ;    Loch    Leven, 

Kinross ;  and  in  the  following  other  Scottish  lochs :— Loch 
Strathbeg,  Aberdeenshire;  Loch  Achnacloich,  Koss-shire 
(East) ;  Loch  MuUach  Corrie,  in  Assynt,  Sutherlaudshire ; 
and  in  Loch  Harray,  Orkney, 

Daphnia  longispina,  0.  F,  Miiller. 

irss.  Daphjiia  Irrngispina,  0.  F.  Uiillsr,  EDtonuwtnca,  p.  8S,  t.  xii., 

figs.  8-10. 
ISGO.  Daphaia  pulex.  Tar.  longii^iHa,  Biinl,  op,  cit.,  p.  S9,  pi.  vii., 
figs.  3,  4. 

This  appears  to  be  less  commoD  than  Daphnia.  ptdex.  The 
only  locality  within  the  district  where  it  was  obtained  was 
Loch  Leven,  Kinross-shire.  It  has  also  been  observed  in  Loch 
Strathbeg,  Aberdeenshire ;  and  Loch  Nesa,  Invernesa-ahire. 

Family  B  o  8  M  1  N I D  .*. 
Genua  Boamina,  Baird. 
Bosmina  lonifirostris  (0.  F.  Miiller). 

177fl,  LyiKeWi IsHfjirostTin,  0.  F.  MiiHer,  Zool.  Dan.  Prod.,  No.  E391. 
IS07.  Bosmina  ImgixattHs,  Normao  and  Brady,  Nnt.  Hist.  Trans,  of 
Nortbumb.  asd  Durham,  vol.  i.,  p.  357,  pi.  xxii. ,  fig.  4. 

Loch  Leven  ia  the  only  locality  within  the  district  where 
I  have  observed  this  Posviina.  But  I  have  records  of  it  from 
several  other  Scottish  localities — Loch  Ness,  Inverness-shire; 
Loch  Balnagowan,  island  of  Lismore,  Argyleshire;  Loch 
Ardglass,  Loch  Scuban,  Middle  Loch,  Mull;  Loch  Ascog, 
Bute ;  a  small  loeh  near  Eutherglen,  Lanarkshire ;  Loch 
Tay,  Perthshire. 

Family  Lvncodaphkid^,  Sara  (1861). 

Genus  Ilyocryptns,  G.  0.  Sara. 

Ilyocryptus  sordidus  (LiiSvin). 

1858.  Acaathaccrciis  sordtdas,  Liesin. 

1861.  Hi/ocryptua  sonHdus,  G.  O.  Sars,  Om  de  i  Oinegnen  a,f  Christi. 
forekom.  Clad.,  p.  11. 

This  species  ia  usually  more  or  less  coated  with  mud,  from 
its  habitat  being  among  mud  at  the  roots  of  aquatic  plants. 
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and  is  thus  very  liable  to  be  overlooked.  Ilyocryptus  sordidus 
has  been  obtained  in  three  localities  within  the  district  around 
Edinburgh,  viz.,  Lochend  Loch,  where  it  was  common ;  Loch 
Leven;  and  in  a  ditch  by  the  side  of  Harelaw  Dam, — the  first 
and  last  localities  are  in  the  vicinity  of  Edinburgh.  I  have 
also  records  of  its  occurrence  in  Loch  Morar,  Inverness-shire; 
Loch  Tay,  Perthshire ;  and  in  a  small  loch  near  Eutherglen, 
Lanarkshire.     Greenock  (M.  F.  Dunlop). 

Family  LvNCEiDiE. 
Genus  Eurycercus,  Baird. 
Extrycercfits  lamellatus  (0.  F.  Miiller). 

1776.  Lynceus  lamellatm,  0.  F.  Miiller,  Zool.  Dan.  Prod.,  No.  3396. 
1850.  Eurycerczis  lamellcUiiSy  Baird,  op.  cit,^  p.  124,  pi.  xv.,  fig.  1. 

Eurycercus  is  comparatively  a  common  species.  I  have 
obtained  it  in  Duddingston  Loch,  Eaith  Lake,  Lochgelly 
Loch,  and  Loch  Leven.  The  following  are  some  of  the 
localities  beyond  the  prescribed  area  where  I  have  obtained 
it : — Goldenhoof  Dam,  near  Howietoun,  Stirlingshire ;  Loch 
Strathbeg,  Aberdeenshire;  Loch  Morar,  Inverness-shire;  Loch 
Scuban  and  Loch  Ardglass,  island  of  Mull,  Argyleshire;  Loch 
Tay,  Perthshire ;  and  the  Paisley  Canal,  Eenfrewshire. 

Genus  Acroperus,  Baird. 
Acroperus  harpcPj  Baird. 

1835.  Lynceics  harpcCj  Baird,  Trans.  Berw.  Nat.  Club,  vol.  i.,  p.  100, 

pi.  ii.,  fig.  17. 
1841.  Lynjceus  leucocephalus^  Koch,  Dentsch.  Crust.  (Myriap.  u  Arach. ), 

p.  36,  pi.  X. 
1850.  Acroperiis  JmrpoHi  Baird,  Brit.  Eutom.,  p.  129,  pi.  xvi.,  fig.  5. 

Baird's  name  for  this  species  has  clear  priority  over  that 
of  Koch.  Acroperus  harpce  is  a  moderately  common  species. 
It  has  been  obtained  in  Duddingston  Loch ;  in  Eaith  Lake, 
Camilla  Loch  and  Lochgelly  Loch,  Fifeshire ;  and  in  Loch 
Leven,  Kinross-shire.  Also  in  the  following  among  other 
localities  beyond  the  district: — Goldenhoof  Dam,  near  Howie- 
toun, Stirlingshire;  Loch  Tay,  Perthshire;  Loch  Scuban, 
Mull ;  and  a  small  loch  near  Eutherglen,  Lanarkshire. 
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Genus  Alonopsis,  G.  0.  Sars, 
longata,  G.  O.  Sars. 

18C2.  AlonapaU  elongala,  O.   0.  Sara,  Om.  de  i   Omeg.   af  Chriati. 

forBkom.  Clnd.,  Aodet  Bidrag.,  p.  41. 
1867.  Lynavs  elongatiai,   Nonnin  and   Brady,   Mon.    of   the   Brit, 

Entom.,  p.  B76,  pi.  xriii.,  Eg.  1;  pi.  ui.,  lig.  2. 
1684.  jdlonopsis  ttoiu/aia,  Horrick,  Crust,  of  Minnesota,  p.  Si. 

The  only  locality  within  the  district  for  which  I  have  a 
record  of  this  species  is  Loch  Leven,  but  I  think  it  will  yet 
he  obtained  in  other  fresh-water  localities  around  Edinburgh, 
because  it  is  by  no  means  a  rare  Cladoceran.  I  have 
Alonopsis  from  several  places  beyond  the  prescribed  area— aa 
Loch  lay.  Perthshire;  Loch  Mullach  Corrie,  Sutherland- 
shire  ;  Loch  Scuban,  island  of  Mull,  etc. 

Genua  Leydigia,  Kurz. 

Leydigia  quadrarigiilaris  (Leydig), 

1850.  Lynesai  quadrangalaris,  Leydig,  N&tiiif(es.  d«r  Daptm.,  p.  221, 

pi.  viii,  fig.  59, 
!      Ztgdigia  quadrangular^,  Kurz,  Dodekas  ITaner  Cladoooren. 
1891,  Leydigia  qiuulran^ifiiTi's,  T.  Scott,  Ninth  Ann,  Report,  p,  iii,, 
p.  2S2,  pi,  ii„  figa,  6  a,  h. 

I  recorded  this  apeciea  in  the  NitUh  Annval  Report  of  the 
MshevTf  Board  for  Scotland  (1891),  as  having  been  obtained 
in  Lochgelly  Loch,  Fifeshire,  and  it  has  occurred  nowhere 
else  within  the  district,  last  year  Mr  James  Steel,  Glasgow, 
presented  me  with  some  material  he  had  collected  in  a  small 
loch  near  Eutherglen,  Lanarkshire;  there  were  several 
interesting  things  in  this  material,  and  one  of  them  was 
Leydigia  guadrangularis.  I  do  not  know  of  any  other 
Scottish  record  for  this  species. 

Genus  Graptoleberis,  G.  0.  Sars, 
Graptoleheris  testudinarius  (Fischer). 

1851,  Lyveeus  UstvdiTtanui,   Fischer,   Mem,   dea  S»t.  etrangers,   St 

Psterehourg,  vol.  vi.,  p.  191,  pi,  ijL,  figa,  3-6, 
1862.  Graptoleberis  tatudvaaHti^,  G.  0.  Sara,  op,  cit.,  p,  41, 

I  obtained  diie  curioua  little  species  in  Lochend  Loch, 
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Edinburgh,  and  this  is  the  only  locality  within  the  district 
where  Grraptoleberis  has  been  observed.  I  have  it  also  from 
Loch  Tay,  Perthshire;  from  Loch  Mullach  Corrie,  Suther- 
landshire ;  and  from  Loch  Morar,  Inverness-shire. 


Genus  Alona,  Baird. 
•  Alona  guttata,  G.  O.  Sars. 

1862.  Alena  gtUtata,  G.  0.  Saw,  ep.  dt.,  p.  38. 

1867.  Lynceus  guttcUuSf  Norman  and   Brady,   Mon.    Brit.    Entom., 

p.  880,  pi.  xviii.,  fig.  6;  pi.  zxi.,  fig.  10. 
1884.  Ahna  gtiUcUa,  Herrick,  Crustacea  of  Minnesota,  p.  94. 

I  have  only  one  record  for  this  species  in  the  district,  viz., 
for  Camilla  Loch,  Fifeshire.  It  is  almost  certain  to  occur  in 
other  localities,  as  it  has  a  fairly  wide  distribution,  but  being 
small  it  is  easily  overlooked.  I  have  records  of  its  occurrence 
in  Loch  Tay,  Loch  Mullach  Corrie,  and  Loch  Morar, 

Alona  tenuicaudis,  G.  0.  Sars. 

1862.  Alona  tenuicaudis,  G.  0.  Sars,  op.  cit. ,  p.  37. 

1867.  Lynoeus  tenvdcaudis,  Norman  and  Brady,  op.  cU.,  p.  376,  pi. 

xix.,  fig.  3. 
1884.  Alo7ia  tenuicaudis,  Herrick,  op.  cU.,  p.  95,  pi.  i.,  fig.  2. 

I  have  this  from  the  same  locality  as  the  last,  viz.,  Camilla 
Loch,  and  I  know  of  no  other  Scottish  record  for  Alona 
temcicaudis.  It  is  distinguished  from  other  Lynceida^  by  the 
slender  form  and  armature  of  the  post-abdomen. 

Alona  costata,  G.  0.  Sars. 

1862.  Alona  costata,  G.  0.  Sars,  op.  dt.,  p.  38. 

1867.  Lynceu^s  costatus,  Norman  and  Brady,  op,  cit.,  p.  879,  pi.  xviii., 

fig.  2;  pi.  xxi.,  fig.  7. 
1884.  Alona  costata,  Herrick,  op.  cit.,  p.  94. 

Alona  costata  has  been  obtained  in  two  localities  within 
the  district,  viz.,  Lochgelly  Loch,  and  in  a  ditch  by  the  side 
of  Harelaw  Dam.  The  only  other  record  I  have  for  this 
species  is  for  Loch  Morar,  Inverness^shire. 


^ 


3'70  Proceedings  of  (he  ItoyaX  PhysiaU  Society. 

Alona  quadrangularie  (Miiller), 

1776.  LynctJis  quadraagularis,  0.  F.  Miiller,  Zool.  Dan,  Trod,,  p.  190, 

No.  23P3. 
1850,  Alima  guadrait^itanit  Bdrj,  Brit.  Entom.,  p.   131,  pi.  ivi, 

fig.  4. 

Thia  moderately  comrooa  species  waa  obtained  in  Raith 
Lake,  Camilla  Loeh,  and  Lochgelly  Loch,  Pifeshire;  and  in 
Loch  Leven,  Kin  roes- eh  ire.  1  have  it  also  from  Loch  Tay, 
Loch  Mullach  CoiTie,  Loch  Morar,  Bmall  lochs  in  the  island 
of  Mull,  etc. 

Genus  Alonella,  G,  0.  Sara, 

Alonella  edgua  (Lilljeborg). 

1S53.  LifJiaus  (t^uus,  Lilljeborg,  De  Crust,  in  SeaniH  occur.,  p.  70, 
pi.  vii.,  figa.  9,  10. 
?  1862.  Montlla  cxeiaa,  G,  0.  Saw,  op.  fU.,  p,  P2. 
1884.  Alonella  exigua,  Herrick,  op.  eil.,  p.  lOS. 

Loch  Leven,  frequent  along  the  north  and  south  shores. 
I  have  no  record  of  thia  species  for  any  other  locality  within 
the  prescribed  area.  Alonella  exU/nn  was  obtained  in  Loch 
Morar,  Inverness- ah  ire ;  and  Loeh  Hempriggs,  Caithness- 
shire. 

Alonella  nana  (Baird). 

1843,  AcTopcriis  nan**,  Baird,  Ann.  and  Mag.  Nat  Hist.,  vol,  ii,, 

p.  92,  pi.  iii.,  fig.  8. 
1882.  Alonella  jiytfineca,  G.  O.  Sars,  op.  cil.,  p.  62. 
1884.  AloTiella pygmaa,  Herrick,  op.  cil.,  p.  105,  j>!.  H,,  fig.  7. 

Alondla  nana  has  been  obtained  in  two  localities  within 
the  district  around  Edinburgh,  viz.,  Eaitli  Lake,  Kirkcaldy ; 
and  Loch  Leven.  I  have  Alonella  nana  also  from  Loch 
Morar.  Thia  is  a  very  small  species,  being  only  about  -25 
mm.  (^i^  of  an  inch) ;  it  ia  therefore  eaaily  overlooked. 
Seen  under  a  moderately  high  power  of  the  microscope,  the 
aculpture  of  the  skull  of  this  species  is  very  pretty ;  it  has  a 
distinct  and  more  or  less  regular  fluted  appearance,  the  strife 
are  obliquely  transverse,  extending  downwards  from  the 
front  in  more  or  less  regular  curved  lines. 


I 
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Genus  Peracantha,  Baird. 
Peracantha  truncaia  (0.  F.  Miiller). 

1781.  Lyncetis  truricatiiSj  0.  F.  Miiller,  Entomostraca,  p.  75,  pi.  ii.,  4-6. 
1850.  Peracantha  truiicala^  Baird,  Brit.  Entom.,  p.  136,  pi.  xvi.,  fig.  1. 

Lochgelly  Loch,  Fifeshire,  is  the  only  locality  within  the 
prescribed  area  where  this  species  was  obtained.  I  have 
records  of  it  from  two  localities  beyond  our  district,  viz., 
Loch  Morar,  Inverness-shire ;  and  Loch  Scuban,  in  the  island 
of  Mull.  Peracantha  truncata  was  frequent  in  the  material 
from  the  Mull  loch. 

Genus  Pleuroxus,  Baird. 
Pleuroxus  Icevis,  G.  0.  Sars. 

1861.  Pleuroxus  losvis,   G.   0.   Sars,    Om.    de  i    Omeg.  af   Christi. 

forekom.  Clad.,  p.  22. 

1862.  Pleuroxus  JiastatuSf  idt-m,  ibid.,  Andet  Bedrag.,  p.  52. 

1867.  Lyneeus  Iccvis,  Norman  and  Brady,  Mon.  Bnt.  Entom.  belong- 
ing to  the  Bosmin.  Macrothric.  and  Lynce.,  p.  38,  pi.  xyiii., 
fig.  5;  pi.  xxi.,  fig.  14. 

Pleuroxus  Icevis  was  obtained  only  in  Camilla  Loch,  Fife- 
shire, where  it  occurred  sparingly. 

Pleuroxus  trigonellus  (0.  F.  Miiller). 

1776.  Lynceits  trigonellus,  0.  F.  Miiller,  Zool.  Dan.  ?rod.,  No.  2395. 
1850.  Pleuroxus  trigonellus,  Baird,  Brit  Entom.,  p.   134,  pi.  xvii., 

fig.  3  (  9  ). 
,,      Pleuroxus  Jiamatus,  idem,  ibid.,  p.  136,  pi.  xvii.,  fig.  6  ( <J). 

This  species  appears  to  be  more  common  than  the  last. 
It  has  been  obtained  in  two  localities  within  our  area, 
viz.,  Eaith  Lake,  Kirkcaldy;  and  Loch  Leven,  Kinross. 
Other  localities  where  I  have  records  of  its  occurrence  are 
Loch  Strathbeg,  Aberdeenshire ;  and  Loch  Tay,  Perthshire. 

Pleuroxus  uncinatus,  Baird. 

1850.  Pleiiroxu^  uncinatus,  Baird,  op.  ciL,  p.  135,  pi.  xvii.,  fig.  4. 
1884.  Pleuroxus  uncinatus,  Herrick,  Crustacea  of  Minnesota,  p.  114. 

This  was  obtained  in  the  same  two  localities  as  the  last 
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some  of  the  preserving  salts  of  Nature,  probably  silica  in  this 
instance,  and  would  be  made  immortal  by  being  petrified, 
and  by  having  its  structure  as  perfectly  preserved  as  when 
it  flourished  in  the  forests  of  its  time.  It  sometimes 
happened  that  some  parts  of  the  pieces  of  drift-wood 
putrified,  as  it  were,  and  the  structure  was  destroyed  and 
the  substance  of  the  wood  left  in  an  amorphous  state,  as 
seen  in  the  scurf  of  parrot-coal  adhering  to  the  outside  of 
the  specimens.  The  tree  of  which  these  sections  were  once 
parts  is  now,  after  a  few  aliases,  known  to  fossil  botanists  by 
the  name  of  Araucaroxylon  WUhami,  and  is  considered  to  have 
been  one  of  the  stateliest  monarchs  of  the  woods  of  that  time, 
as  witness  the  fossil  trees  of  Craigleith,  described  by  Sir  Eobert 
Christison  and  others,  good  boles  of  which  may  be  seen  in  front 
of  the  Museum  of  Science  and  Art  in  Chambers  Street,  and 
in  front  of  the  Herbarium,  Royal  Botanic  Garden,  Edinburgh. 

It  also  may  be  interesting  to  detail  roughly  the  strata 
exposed  in  the  Baberton  New  Quarry.  The  main  bed  is  the 
coarse  sandstone,  with  its  numerous  impressions  of  drift- 
wood, about  20  feet  or  so  in  thickness;  then  a  thin  layer, 
only  a  few  inches  deep,  of  fire-clay,  topped  by  a  shallow  seam 
of  coal,  perhaps  not  more  than  an  inch  in  thickness ;  then 
6  or  8  feet  of  coarsely  coherent  shale,  in  which  thin  layers  of 
sandstone  occur ;  then  a  bed  of  coarse-grained  sandstona 

As  fire-clays  are  now  generally  considered  to  have  been  old 
soils  and  coals  (the  remains  of  the  vegetation  that  grew  in 
or  upon  them),  we  have  here  evidence  of  a  land-lake  in 
which  the  great  bed  of  sandstone  and  drift-wood  was  de- 
posited till  it  was  silted  up  and  converted  into  dry  land  or 
perhaps  marsh  land,  and  capable  of  bearing  a  vegetation 
peculiar  to  its  time  or  condition,  and  that  afterwards 
it  was  again  converted  into  a  lake  as  before,  but  without  the 
great  amount  of  drift-wood  that  so  emphatically  characterises 
the  older  lake.  This  cTiange  is,  we  think,  amply  proved  by 
the  occurrence  in  the  fire-clay  of  Lycopod  spores,  the  cast- 
away seeds  of  the  trees  whose  substance  formed  the  coal, 
and  further,  by  the  frequent  occurrence  of  Stigmaria  roots 
in  the  fire-clay  and  in  the  silt  of  the  second  lake. 

The  general  condition  in  which  fossil  wood  is  found  varies 
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Suborder  Gymnomera. 
Family  PoLYPHEMiDiE. 
Genus  Polyphemus,  0.  F.  Mtiller. 
Polyphemus  pediculus  (Linn^). 

1746.  McnocuUis  pedicyXuSf  Linn^  Faun.  Suec.,  No.  2048. 

1776.  Polyphemus  pediculus,  0.  F.  Miiller,  Zool.  Dan.   Prod.,  Na 

2417. 
1850.  Polyphemus  pediculus,  Baird,  Brit.  Entom.,  p.  Ill,  pL  xvii., 

fig.  1. 

Polyphenfius  was  obtained  in  Eaith  Lake  and  in  Loch 
Leven.  This  species  seems  to  have  a  preferenoe  for  moder- 
ately large  sheets  of  water.  It  was  frequent  in  Loch  Ness, 
Loch  Oich,  and  Loch  Lochy  in  18^0;  abundant  in  Loch 
Morar  in  1892;  frequent  in  Loch  Tay  in  1893;  and  in 
Middle  Loch,  island  of  MulL 

Genus  Bythotr^hes,  Leydig, 

Bythotrephes  longimanus,  Leydig. 

Bythotrephis  hngimanus  possesses  an  enormously  long 
post-abdominal  spine ;  it  has  otherwise  somewhat  the  aspect 
of  a  Polypherruas,  The  only  locality  within  the  area  where 
it  has  been  obtained  is  Loch  Leven,  Kinross-shire.  I  found 
it  common  in  Loch  Ness  and  Loch  Oich ;  frequent  in  Loch 
Morar ;  and  rather  scarce  in  Loch  Tay.  I  have  also  notes 
of  its  occurrence  in  Loch  Scuban  and  Middle  Loch,  island 
of  Mull. 

Family  LEPTODORiDiE. 
Genus  Leptodora,  Lilljeborg. 

Zeptodora  hyalina,  Lilljeborg. 

This  beautiful  species  was  obtained  in  Loch  Leven,  but 
nowhere  else  within  the  district.  It  was  moderately  common 
in  some  of  the  tow-net  gatherings  from  that  loch.  I  also 
found  it  frequent  in  Loch  Morar  tow-net  gatherings,  and 
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University  of  Aberdeen  conferred  on  him  the  degree  of  LL.D., 
in  recognition  of  his  services  to  local  scientific  research. 

In  1862  he  published  a  description  of  various  shell- 
mounds  on  the  south  shore  of  the  Moray  Firth,  in  which  his 
knowledge  of  the  MoUusca  is  well  shown. 

But  the  subject  which  fascinated  him  most  for  the  rest  of 
his  life  was  the  development  of  our  knowledge  regarding  the 
reptiliferous  sandstones.  By  securing  nearly  every  reptilian 
find,  he  aided  Huxley  in  his  investigations,  and  lately  he  was 
instrumental  in  sending  to  my  colleague,  Mr  Newton,  a 
series  of  reptilian  remains,  which,  together  with  specimens 
in  the  hands  of  the  Geological  Survey,  have  been  described 
in  an  elaborate  memoir  in  the  Transactions  of  the  Royal 
Society.  From  this  collection  two  forms  of  Dicynodonts 
have  been  obtained,  one  of  the  generic  forms  being  named 
Gordonia,  after  Dr  Gordon,  and  an  extreme  type  of  reptile 
allied  to  the  South  African  Pardasaurus. 

XXVIII.  Notes  on  Carhcmiferous  Laraellibranchs,  By  J.  G. 
GooDCHiLD,  H.M.  Geological  Survey,  F.G.S.,  F.Z.S., 
M.B.O.U.,  Lecturer  on  Geology  and  Palaeontology  at 
the  Heriot-Watt  College. 

(Read  2l8t  March  1894.) 

Part  III.  Venus  parallela,  Phillips,  and  its  Allies. 

Through  the  kindness  of  Dr  Traquair,  I  have  had  an 
opportunity  of  examining  a  good  series  of  specimens  from 
the  Armstrong  Collection  in  the  Edinburgh  Museum  of 
Science  and  Art,  which  agree  with  Professor  Phillips's 
descriptions  and  figures  of  Venus  parallela  (GeoL  Yorks., 
part  il,  p.  209,  pi.  v.,  fig.  8).  The  Armstrong  Collection 
includes  some  good  testiferous  specimens,  which  show  both 
interiors  and  exteriors  of  shells  referable  to  this  species. 
In  addition  to  studying  these,  I  have  examined  several 
specimens  of  the  same  species  and  its  allies  in  the  Collection 
of  the  Geological  Survey  of  Scotland,  as  well  as  others  in 
various  private  collections.  The  results  of  the  examination 
suggest  that  the  fossil  shells  in  question  belong  to  the 
genus  Cypricardella  of  Hall,  Trans.  Alb.  Inst,  vol.  iv.,  1856. 
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In  many  respects  these  small  Lamellibrancfas  show,  points 
of  resemblance  to  Pleurophorus,  and  I  am  diposed  to  group 
them  along  with  that  genus  under  the  Carditidae. 

Considerable  diversity  in  external  form  may  be  noted  in 
the  examination  of  a  large  series  of  individuals.  Taking 
external  form  as  a  basis  for  classification  into  species^  we 
find  the  individuals  in  a  large  series  of  specimens  ranging 
in  two  divisions.  At  one  end  of  the  series  are  those 
characterised  by  a  sub-quadrate  or  a  sub-rhombic  contour 
of  the  shell  margin;  while  at  the  other  end  of  the  series 
the  same  contours  are  sub-elliptical,  or  rather  sub-ovate. 
Viewing  types  selected  from  either  extreme  of  the  series,  the 
palaeontologist  might,  apparently  with  good  reason,  regard 
these  as  perfectly  good  species,  and  as  such,  accordingly, 
they  have  generally  been  regarded,  and  have  been  designated 
C,  rhombea  and  C.  parallela  respectively.  But  the  occurrence 
along  with  these  forms,  in  the  same  stratum,  of  shells 
presenting  every  intermediate  gradation  of  form  between 
the  two  extremes,  is  sufi&cient  evidence  to  prove  that  we  are 
dealing  with  a  single  species  composed  of  individuals  with  a 
wide  range  of  form. 

For  this  species  Phillips's  original  specific  name  oi  parallela 
may  very  well  be  retained;  while  for  the  sub-quadrate 
forms  occurring  at  one  extreme,  the  sub-specific  or  varietal 
name  rhombea  may  be  used  as  a  trinomial,  if  so  desired; 
while  for  the  sub-ovate  forms  constituting  the  other  extreme, 
those  who  care  to  mark  the  variety  could  employ  the 
trinomial  ovata,  which  would  then  rank  as  Gypricardella 
parallela  var.  ovata. 

Part  IV.  Bathymetrical  Distribution. 

In  dealing  with  extinct  species  of  marine  Invertebrata^ 
the  geologist  has  frequently  occasion  to  search  for  evidence 
in  regard  to  the  conditions  of  depth  under  which  certain 
species  or  assemblages  of  species  may  be^supposed  to  have 
lived.  The  direct  evidence  bearing  upon  this  question  is 
not  by  any  means  generally  satisfactory.  But  a  certain 
amount  of  indirect  evidence  is  obtainable,  and  this,  in  default 
of  anything  better,  may  serve,  at  least  temporarily,  as  some 
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Macrothricidae,  and  Lynceidfe,"  by  the  Eev.  A.  M.  Norman 
and  Dr  6.  S.  Brady,  have  elso  been  largely  consulted. 
Various  other  papers  on  the  Cladocera,  both  by  British  and 
Continental  authors,  have  been  made  use  of  in  determining 
the  different  species  recorded  in  the  list 


Order  CLADOCERA. 

Suborder  Calyptomera. 

Family  SiDiDiE. 

Oenus  Sida,  Straus. 

Sida  crystallina  (0.  F.  Miiller). 

1776.   Daphne  crystallina,  0.  F.  Miiller,  Zool.  Dan.  Prod.,  No.  2405. 
1850.  Sida  crystallina,  Baird,  Brit.  Entom.,  p.  107,  pi.  xiL,  figd.  3, 
4 ;  pL  xiii.,  fig.  1  a-h. 

This  large  and  fine  species  has  only  been  obtained  in  one 
locality  within  the  prescribed  area,  viz.,  in  Baith  Lake,  Kirk- 
caldy, Fifeshire.  I  have  records  of  the  species  for  the 
following  Scottish  localities  beyond  our  district: — Greenan 
Loch,  Bute;  Middle  Loch  (near  the  source  of  the  river 
Lussa),  Mull;  Loch  Awe,  district  of  Assynt,  Sutherland- 
shire  ;  and  Loch  Tay,  Perthshii-e. 


Genus  Daphnella,  Baird. 
Daphnella  brachyura  (Li^vin). 

1848.  Sida  brachyyraf  Li^yin,  Branch,  d.  Danziger  Oof;. 

1850.  Daphnella  vnngii,  Baird,  op,  cU,,  p.  109,  pi.  ziv.,  figs.  1-4. 

Daphnella  is  much  smaller  than  the  last.  It  has  been 
obtained  in  two  localities  within  the  district,  viz..  Loch 
Leven,  Kinross-shire ;  and  Baith  Lake,  Kirkcaldy.  Also  in 
the  following  Scottish  localities  beyond  the  limits  of  the 
district,  viz..  Middle  Loch,  Loch  Scuban,  Loch  Ardglass,  and 
Loch  Uisg,  all  in  the  island  of  Mull.  Greenock  (M.  F. 
Dunlop). 
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Family  DAPHNiDiB. 
Genus  Ceriodaphnia,  Dana. 
Ceriodaphnia  reticulata  (Jurine). 

1820.  Monoculua  reiiculaius,  Jurine,   Hiat.   Nat.   Monoc,    p.   189, 

pi.  zi7.,  figs.  8,  4. 
1850.  Daphnia  reticulata^  Baird,  qp»  ct^,  p.  87,  pL  yii.,  fig.  5;  pi.  zii., 

fig.  1  (<{),  and  fig.  2(var.). 

Baith  Lake,  Kirkcaldy,  is  the  only  locality  within  the 
district  where  this  species  has  been  obtained.  I  hare  records 
of  its  occurrence  in  the  following  localities  beyond  the  area : 
^Loch  Strathbeg,  Aberdeenshire;  Loch  Eye^  Boss-shire 
(East) ;  and  Middle  Loch,  MulL 

Genus  Scapheleberis,  Schodler. 
Scapholeberis  mucronaia  (0..  F.  Miiller). 

1776.  Daphne  mucrofuUa^  0.  F.  Miiller,  ZooL  Dan.  Prod.,  No.  2404. 
1850.  Daphnia  mttcronata,  Baird,  op.  etl,  p.  99,  pi.  x.,  figs.  2,  8. 

The  only  Scottish  locality  I  know  of  for  this  species  is 
Baith  Lake,  Kirkcaldy,  where  it  was  moderately  common 
when  I  visited  the  loch  in  August  18d0. 

Genus  Simocephalus,  Schodler. 
Simocephalus  vetiUus  (0.  F.  Muller). 

1776.  Daphne  vetula,  Miiller,  Zool.  Dan.  Prod.,  No.  2399. 
1850.  Daphnia  vetula,  Baird,  op.  eU.,  p.  95,  pL  z.,  figs.  1,  la. 

This  is  evidently  a  more  common  species  than  the  last.  It 
has  been  obtained  in  Duddingston  Loch,  near  Edinburgh ;  in 
Kilconquhar  Loch,  Baith  Lake,  and  Lochgelly  Loch,  Fifeshire ; 
and  beyond  the  district,  in  Loch  Strathbeg,  Aberdeenshire. 

Genus  Daphnia,  0.  F.  MUllei. 

Daphnia  pvlex  (Linn^). 

1758.  Monoculua  pulex,  Linne,  Syst  Nat.,  10th  ed.,  toI.  i^  p.  685, 

No.  41. 
1850.  Daphnia  pulex,  Baird,  op,  cU,,  p.  89,  pi.  yL,  figs.  1-8. 

Daphnia  pvlex  has  been  obtained  in  Duddingston  Loch, 
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near  Edinburgh;  Raith  Lake,  Kirkcaldy;  I^ch  Leven, 
Kinross ;  and  in  the  following  other  Scottish  lochs : — Loch 
Strathbeg,  Aberdeenshire ;  Loch  Achnacloich,  lloss-shire 
(East) ;  Loch  MuUach  Corrie,  in  Assynt,  Sutherlaudshire ; 
and  in  Loch  Ilarray,  Orkney. 

Daphnia  lonf/isjnna,  0.  F.  Miiller. 

1785.  Daphnia  lomjispina,  O.  F.  Miiller,  Entomostnica,  p.  88,  t.  zii., 

iigs.  8-10. 
1850.  Daphnia  jmlez,  var.  longispiua,  Baird,  op,  eU.,  p.  89,  pi.  yii., 

figs.  3,  4. 

This  appears  to  be  less  common  than  Daphnia  pulex.  The 
only  locality  within  the  district  where  it  was  obtained  was 
I^ch  Leven,  Kinross-shire.  It  has  also  been  observed  in  Loch 
Strathbeg,  Aberdeenshire ;  and  Loch  Ness,  Inverness-shire. 

Family  BOBMiNiDiF-. 
Genus  Bosmina,  Baird. 
Bosmina  longxTOstris  (0.  F.  Miiller). 

1776.  Lirucewi  lengiroairi^  0.  F.  Miiller,  Zool.  Dan.  Prod.,  No.  2394. 
1867.  Bo8)n,iiia  longiroetris^  Norman  and  Brady,  Nat  Hist  Trans,  of 
Northumb.  and  Darhum,  voL  i.,  p.  867,  pi.  xxii.,  fig.  4. 

Loch  Leven  is  the  only  locality  within  the  district  where 
I  have  observed  this  J^osmina,  But  I  have  records  of  it  from 
several  other  Scottish  localities — Loch  Ness,  Inverness-shire ; 
Loch  Balnagowan,  island  of  Lismore,  Argj'leshire ;  Loch 
Ardglass,  Loch  Scuban,  Middle  Loch,  Mull;  Locli  Ascog, 
Bute;  a  small  loch  near  Eutherglen,  Lanarkshire;  Loch 
Tay,  Perthshire. 

Family  LYNCODAPiiNiDiE,  Sars  (1861). 
Genus  Ilyocryptus,  G.  0.  Sars. 
Ilyocryptu^  sordidus  (Lievin). 

1858.  Acanlh9cerais  sordidus,  Licein. 

1861.  Ilyocryptus  sordidus,  G.  0.  Sars,  Om  de  i  Oinegnen  af  Christi. 
forekom.  Clad.,  p.  11. 

This  species  is  usually  more  or  less  coated  with  mud,  from 
its  habitat  being  among  mud  at  the  roots  of  aquatic  plants. 
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and  is  thus  very  liable  to  be  overlooked.  Ilyocryptus  sordidus 
has  been  obtained  in  three  localities  within  the  district  around 
Edinburgh,  viz.,  Lochend  Loch,  where  it  was  common ;  Loch 
Leven;  and  in  a  ditch  by  the  side  of  Harelaw  Dam, — the  first 
and  last  localities  are  in  the  vicinity  of  Edinburgh.  I  have 
also  records  of  its  occurrence  in  Loch  Morar,  Inverness-shire; 
Loch  Tay,  Perthshire ;  and  in  a  small  loch  near  Buthei^len, 
Lanarkdhire.     Greenock  (M.  F.  Dunlop). 

Family  LvNCEiDiE. 
Genus  Eorycercns,  Baird. 
Eurycer<nts  laniellatics  (0.  F.  Muller). 

1776.  Lynccus  lamellatus,  0.  F.  Muller,  Zool.  Dan.  Prod.,  No.  3396. 
1850.  Eurycerctis  lamellcUiu,  Baird,  op,  ciL,  p.  124,  pi.  zv.,  lig.  1. 

Eurycerciis  is  comparatively  a  common  species.  I  have 
obtained  it  in  Duddingston  Loch,  Baith  Lake,  Lochgelly 
Loch,  and  Loch  Leven.  The  following  are  some  of  the 
localities  beyond  the  prescribed  area  where  I  have  obtained 
it : — Goldenhoof  Dam,  near  Howietoun,  Stirlingshire ;  Loch 
Strathbeg,  Aberdeenshire;  Loch  Morar,  Inverness-shire;  Loch 
Scubau  and  Loch  Ardglass,  island  of  Mull,  Argyleshire;  Loch 
Tay,  Perthshire ;  and  the  Paisley  Canal,  Benfrewshire. 

Genus  Acropems,  Baird. 
Acroperus  harptr-,  Baird. 

1835.  Ltfnccus  harjxje,  Baird,  Trans.  Berw.  Nat.  Club,  vol.  i.,  p.  100, 

pi.  ii.,  fig.  17. 
1841.  Lyjvceui  leuooupkckhu,  Koch,  Dentsch.  Crust.  (Myriap.  u  Arach. ), 

p.  36,  pi.  X. 
1850.  Acropenis  harpctf  Baird,  Brit  Eatom.,  p.  129,  pi.  zvi.,  fig.  5. 

Baird's  name  for  this  species  has  clear  priority  over  that 
of  Koch.  Acroperus  harpce  is  a  moderately  common  species. 
It  has  been  obtained  in  Duddingston  Loch ;  in  Baith  Lake, 
Camilla  Loch  and  Lochgelly  Loch,  Fifeshire ;  and  in  Loch 
Leven,  Kinross-shire.  Also  in  the  following  among  other 
localities  beyond  the  district: — Groldenhoof  Dam,  near  Howie- 
toun,  Stirlingshire;  Loch  Tay,  Perthshire;  Loch  Scuban, 
Mull ;  and  a  small  loch  near  Butherglen,  Lanarkshire. 
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Genus  Alonopsis,  G.  0.  Sars. 
Alonopsis  elongata,  G.  O.  Sars. 

1862.  Alonopsis  elongata,  G.  0.  Sara,  Om.  de  i  Omeg.  af  Christi. 

forekom.  Glad.,  Andet  Bidrag.,  p.  41. 
1867.  Lpiceua  elongattiSf  Norman  and  Brady,   Mon.   of   the   Brit. 

Entom.,  p.  876,  pi.  xviii.,  fig.  1;  pi.  zzi.,  fig.  2. 
1884.  Alonopsis  elongaiaf  Herrick,  Croat,  of  Minnesota,  p.  85. 

The  only  locality  within  the  district  for  which  I  have  a 
record  of  this  species  is  Loch  Leven,  but  I  think  it  will  yet 
be  obtained  in  other  fresh-water  localities  around  Edinburgh, 
because  it  is  by  no  means  a  rare  Cladoceran.  I  have 
Alonopsis  from  several  places  beyond  the  prescribed  area — as 
Loch  Tay,  Perthshire;  Loch  MuUach  Corrie,  Sutherland- 
shire  ;  Loch  Scuban,  island  of  Mull,  etc. 

G^nus  Leydigia,  Kurz. 
Zeydigia  quadrangularis  (Leydig). 

I860.  Lyncetts  qriadrangularis,  Leydig,  Naturges.  der  Daphn.,  p.  221, 

pi.  viii.,  fig.  59. 
f      Leydigia  quadrangularis,  Enrz,  Dodekas  Nener  Cladoceren. 
1891.  Leydigia  quadrangularis,  T.  Scott,  Ninth  Ann.  Report,  p.  iii., 

p.  292,  pi.  ii.,  figs.  5  a,  6. 

I  recorded  this  species  in  the  Ninth  Annual  Report  of  the 
Fishery  Board  for  Scotland  (1891),  as  having  been  obtained 
in  Lochgelly  Loch,  Fifeshire,  and  it  has  occurred  nowhere 
else  within  the  district.  Last  year  Mr  James  Steel,  Glasgow, 
presented  me  with  some  material  he  had  collected  in  a  small 
loch  near  Rutherglen,  Lanarkshire;  there  were  several 
interesting  things  in  this  material,  and  one  of  them  was 
Leydigia  quadrangularis,  I  do  not  know  of  any  other 
Scottish  record  for  this  species. 

Genus  Graptoleberis,  G.  0.  Sars. 
Oraptoleberis  testvdinarius  (Fischer). 

1851.  Lynceua  testudinariiu,  Fischer,  Mem.  des  Say.  Strangers,  St 

Petersbonrg,  vol.  vi.,  p.  191,  pi.  ix.,  figs.  3-6. 
1862.  Oraptoleberis  testvdinarius,  G.  0.  Sars,  op,  dt,,  p.  41. 

I  obtained  this  curious  little  species  in  Lochend  Loch, 
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Edinburgh,  and  this  is  the  only  locality  within  the  district 
where  Graptoleberis  has  been  observed.  I  have  it  also  from 
Loch  Tay,  Perthshire;  from  Loch  Mullach  Corrie,  Suther- 
landshire ;  and  from  Loch  Morar,  Inverness-shire. 


Genus  Alona,  Baird. 
Alona  guttata,  O.  0.  Sars. 

1S62.  At&na  giUtata^  G.  O.  Sar^,  ep.  oU,,  p.  88. 

1867.  Lyncens  ffuttatus,  Norman  and  Brady,   Mon.    Brit.   Entoin., 

p.  880,  |)1.  xviii.,  fig.  6;  pL  zzi.,  fig.  10. 
1884.  Ahna  guUata,  Ilerrick,  Crustacea  of  Mlnaesota,  p,  94. 

I  have  only  one  record  for  this  species  in  the  district,  viz., 
for  Camilla  Loch,  Fifeshire.  It  is  almost  certain  to  occur  in 
other  localities,  as  it  has  a  fairly  wide  distribution,  but  being 
small  it  is  easily  overlooked.  I  have  records  of  its  occurrence 
in  Loch  Tay,  Loch  Mullach  Corrie,  and  Loch  Morar. 

Alona  tenuicaudis,  G.  0.  Sars. 

1862.  Alona  tenuicaudis,  G.  0.  Sars,  op,  tit.,  p.  37. 

1867.  Lyw»u8  Unuicmudis,  Nornan  and  Brady,  op,  oil.,  p.  876,  pi. 

ziz.,  fig.  3. 
1884.  AloTia  tenuicauditf  Herrick,  op.  cU.,  p.  95,  pi.  i,  fig.  2. 

I  have  this  from  the  same  locality  as  the  last,  viz.,  Camilla 
Loch,  and  I  know  of  no  other  Scottish  record  for  Alona 
tenuicaudis.  It  is  distinguished  from  other  Lynceidoc  by  the 
slender  form  and  armature  of  the  post-abdomen. 

Alona  costata,  G.  0.  Sars. 

1862.  Alona  costata,  G.  0.  Sara,  op.  (^,  p.  38. 

1867.  Lynceua  costatus,  Norman  and  Brady,  op.  cU,,  p.  379,  pi.  zviii., 

fig.  2;  pi.  zzi.,  fig.  7. 
1884.  Alona  costaia,  Herrick,  op.  eit.,  p.  94. 

Alona  costata  has  been  obtained  in  two  localities  within 
the  district,  viz.,  LochgeUy  Loch,  and  in  a  ditch  by  the  side 
of  Harelaw  Dam.  The  only  other  record  I  have  for  this 
species  is  for  Loch  Morar,  Invemess^shire. 
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Alona  qtiadrangnlaris  (Miiller). 

1776.  Lynceua  qiuxdrangulariSj  0.  F.  Miiller,  Zool.  Dan.  Prod.,  p.  190, 

No.  23Pa 
1850.  Alona  qiuuiranQularis,  Baird,  Brit  Entom.,  p.  131,  pi.  XTi., 

fig.  4. 

This  moderately  comnK)n  species  was  obtained  in  Baith 
Lake,  Camilla  Loch,  and  Locligelly  Loch,  Fifeshire ;  and  in 
Loch  Leven,  Kinross-shire.  I  have  it  also  from  Loch  Tay, 
Loch  MuUach  Corrie,  Loch  Morar,  small  lochs  in  the  island 
of  Mull,  etc. 

Genus  Alonella,  G.  0.  Sars. 
Alonella  exigua  (Lilljeborg). 

1853.  Zynceus  exiguii.%  Lilljeborg,  De  Crust,  ia  Seania  occur.,  p.  79, 
pi.  yii.,  figs.  9,  10. 
?  1862.  AloTulla  excisa,  G.  O.  San,  op.  cU.,  p.  52. 
1884.  Alonella  exigua^  Herrick,  op.  eiL,  p.  105. 

Loch  Leven,  frequent  along  the  north  and  south  shores. 
I  have  no  record  of  this  species  for  any  other  locality  within 
the  prescribed  area.  Alonella  exigiui  was  obtained  in  Loch 
Morar,  Inverness-shire;  and  Loch  Hempriggs,  Caithness- 
shire. 

Alonella  nana  (Baird). 

1848.  Acroprrus  nanvs,  Baird,  Ann.  and  Mag.  Nat  Hist.,  vol.  ii., 

p.  92,  pi.  iii.,  fig.  8. 
1862.  Alonella  pygmmn,  O.  0.  Sars,  o}k  cU.,  p.  52. 
1884.  Alonella pyffnuxa,  Herrick,  op.  eit.,  p.  105,  pi.  H.,  fig.  7. 

Alonella  nana  has  been  obtained  in  two  localities  within 
the  district  around  Edinburgh,  viz.,  Kaith  Lake,  Kirkcaldy ; 
and  Loch  Leven.  I  have  Alon^la  nana  also  from  Loch 
Morar.  This  is  a  very  small  species,  being  only  about  '25 
mm.  {yIjs  of  an  inch) ;  it  is  therefore  easily  overlooked. 
Seen  under  a  moderately  high  power  of  the  microscope,  the 
sculpture  of  the  skull  of  this  species  is  very  pretty ;  it  has  a 
distinct  and  more  or  less  regular  fluted  appearance,  the  striae 
are  obliquely  transverse,  extending  downwards  from  the 
front  in  more  or  less  regular  curved  lines. 


Land  and  Fresh-  Water  Crustacea  around  Edinhcrgh.   371 

Genus  Peracantha,  Baird. 
Peracantha  truncata  (0.  F.  Muller). 

1781.  LyMciia  trunmlus^  0.  F.  Muller,  Entomostraca,  p.  75,  pi.  ii.,  4-6. 
1850.  Peracantha  trujuxUa,  Baird,  Brit.  Entom.,  p.  136,  pi.  zvi.,  fig.  1. 

Lochgelly  Loch,  Fifeshire,  is  the  only  locality  within  the 
prescribed  area  where  this  species  was  obtained.  I  have 
records  of  it  from  two  localities  beyond  our  district,  viz., 
Loch  Morar,  Inverness-shire ;  and  Loch  Scuban,  in  the  island 
of  Mull.  Peracantha  truncata  was  frequent  in  the  material 
from  the  Mull  loch. 

Genus  Pleorozus,  Baird. 
Pleuroxus  larvis,  G.  0.  Sars. 

1861.  Pleuroxus  laffUs^  G.  0.  Sars,  Om.  de  i  Omeg.  af  Christ!, 
forekom.  Clad.,  p.  22. 

18G2.  Pleuroxus  hastalus,  idem,  ibid,,  Andet  Bedrag.,  p.  52. 

1867.  Lynceus  UxvU,  Norman  and  Brady,  Hon.  Bnt.  Entom.  belong- 
ing to  the  Bosmin.  Macrothric.  and  Lynce.,  p.  38,  pi.  xviii., 
%•  5;  1)1.  xxL,  fig.  14. 

Pleuroxus  Icevis  was  obtained  only  in  Camilla  Loch,  Fife- 
shire,  where  it  occurred  sparingly. 

Pleuroxus  trigonellus  (0.  F.  Muller). 

1776.  Lynceus  trigonellus,  O.  F.  Miiller,  Zool.  Dan.  l^rod.,  No.  2395. 
1850.  Pleuroxus  trigonellus,  Baird,  Brit  Entom.,  p.   134,  pL  zyii., 
fig.  3  (  9  ). 
Pleuroxus  hamatus,  idem,  ibid.,  p.  136,  pi.  xvil.,  fig.  5  ( <$ ). 


}* 


This  species  appears  to  be  more  common  than  the  last. 
It  has  been  obtained  in  two  localities  within  our  area^ 
viz.,  l^ith  Lake,  Kirkcaldy;  and  Loch  Leven,  Kinross. 
Other  localities  where  I  have  records  of  its  occurrence  are 
Loch  Sirathbeg,  Aberdeenshire ;  and  Loch  Tay,  Perthshire. 

Pleuroxus  uncinatus,  Baird. 

1850.  Pleuroxus  uneinaius,  Baird,  op,  eiL,  p.  135,  pi.  zrii.,  fig.  4. 
1884.  Pleuroxus  uncinatus,  Herrick,  Crustacea  of  Minnesota,  p.  114. 

This  was  obtained  in  the  same  two  localities  as  the  last 


species — Eaitli  Lake,  and  Loch  Leven.     It  was  also  obtained 
iu  a  small  loch  near  Ruthurglen,  Lanarkshire. 


Genus  Chydorns,  BairLl 

Ghydorus  spheericm  (0.  F.  Mftller). 

1776.  Luticeui  spftaruw,  0,  F.  Miiller,  Zool.  Dan.  Prod.,  No.  2392. 
1850.  Chydoms  splicaiaa,  Baird,  ap.  tit.,  p.  12S,  pi.  xvi.,  fig.  8. 

This  la  one  of  the  commoaest  species  among  the  Cladocera, 
I  have  it  from  Duddingston  Txich ;  Eaith  Lake,  Kirkcaldy ; 
Camilla  Loch, and  LochgellyLoch;  Loch  Leven;  Clubbiedean 
Eeservoir,  near  Edinburgh,  etc.  And  the  following  among 
other  Scottish  localities— Loch  Tay,  Perthshire ;  Loch  A  chna- 
cloich.  East  Ilosa-shire ;  Loch  Mullach  Corrie,  Sutherland- 
shire;  Loch  Morar,  Inverneas-shire ;  locha  on  the  island  of 
Lismore,  Argyleshire ;  small  loch  near  Rutherglen,  Lanark- 
sliire ;  Black  Loch,  Dunbar,  Haddingtonshire,  etc,  etc. 

Genua  HonospillB,  G.  0,  Sara. 
Monospilis  tenuirostris  (Fischer). 

1854.  Lpiceiii  tenuirostris,  Fischer,  Bui!,  do  Soc.  Imp.  des  Nat.  da 

MoBCOU,  p.  427,  pi.  M.,  figs.  7-10. 
1861.  Monospilia  dispar,   0.   0.   Sara,  Om.   de  i   Omcg.   af  Cliristi. 

foreltom.  Clad.,  p.  23. 
1887.  Mbnospilii  Untdrostris,   Norman   and   Brady,   np.   cit,,   p.   52, 

pi.  six.,  fig  2;  pi.  IX.,  fig.  B. 

This  is  a  remarkable  Cladoceran;  instead  of  easting  its 
shell  during  the  process  of  ecdysis,  each  new  shell  is  formed 
inside  of,  and  is  coalesced  with,  the  older  one,  and  being 
somewhat  larger  it  projects  beyond  the  margin  of  the  older 
shell  When  the  animal  has  undergone  several  ecdyses,  the 
outer  portion  of  the  shell  bears  a  number  of  concentric  lines 
very  like  the  growth-lines  seen  in  various  Lamellibranch 
Molliiscan  shells. 

This  curious  species  was  frequent  in  one  or  two  places  on 
the  south  shore  of  Loch  Leven,  Kinross,  I  have  no  record 
of  Monospilis  for  any  other  locality  in  Scotland. 


I 
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Suborder  Gymnomera. 
Family  PoLYPHEMiDiE. 
Genus  Polyphemus,  0.  F.  Mtiller, 
Polyphemus  pediculus  (Linn^). 

1746.  Mcnoculus  pediculiLSf  Linn^  Faun.  Suec.,  No.  2048. 

1776.  Polyph&mua  pediculm,  0.   F.  Miiller,  Zool.  Dan.   Prod.,  Na 

2417. 
1850.  Polyphermis  pedicultiSi  Balrd,  Brit.  Entom.,  p.  Ill,  pi.  zvii., 

fig.  1. 

Polyphemus  was  obtained  in  Eaith  Lake  and  in  Loch 
Leven.  This  species  seems  to  have  a  preference  for  moder- 
ately large  sheets  of  water.  It  was  frequent  in  Loch  Ness, 
Loch  Oich,  and  Loch  Lochy  in  18^0;  abundant  in  Loch 
Morar  in  1892;  frequent  in  Loch  Tay  in  1893;  and  in 
Middle  Loch,  island  of  MulL 

Genus  Bytbotr^hes,  Leydig. 

Bythotrephes  longimanus,  Leydig. 

Bythotrephis  longimanus  possesses  an  enormously  long 
post-abdominal  spine ;  it  has  otherwise  somewhat  the  aspect 
of  a  Polypherruus,  Th-e  only  locality  within  the  area  where 
it  has  been  obtained  is  Loch  Leven,  Kinross-shire.  I  found 
it  common  in  Loch  Ness  and  Loch  Oich ;  frequent  in  Loch 
Morar ;  and  rather  scarce  in  Loch  Tay.  I  have  also  notes 
of  its  occurrence  in  Loch  Scuban  and  Middle  Loch,  island 
of  Mull. 

Family  LEPTODORlDiE. 
Genus  Leptodora,  Lilljeborg. 

Leptodora  hyalina,  Lilljeborg. 

This  beautiful  species  was  obtained  in  Loch  Leven,  but 
nowhere  else  within  the  district.  It  was  moderately  common 
in  some  of  the  tow-net  gatherings  from  that  loch.  I  also 
found  it  frequent  in  Loch  Morar  tow-net  gatherings,  and 
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also  in  those  made  in  Loch  Tay.  The  Kev.  A.  M,  N'orman 
obtained  it  in  Lochmaben  Loch,  Dumfriesshire.  When  alive, 
its  presence  in  the  water  can  only  be  detected  by  the  black 
pigment -spot  that  constitutes  the  creature's  eye.  Lepiodora  is 
a  large  Cladoceran ;  some  of  my  specimens  from  Ixich  Leven 
measure  at  least  three-eightha  of  aa  inch  in  length,  but  with 
the  exception  of  the  black  eye-spot  it  is  perfectly  transparent; 
hence,  though  by  no  meaua  rare  in  Britain,  it  had  been 
overlooked  even  by  such  a  cai-eful  observer  as  Dr  Baird,  and 
was  only  discovered  when  the  Kev,  A.  M.  Norman  examined 
Lochmaben  Ijoch,  a  locality  that  had  previously  been  ex- 
amined by  Dr  Baird. 

With  Leptodora  hyalina  I  complete  my  list  of  the  fresh- water 
Cladocera  observed  within  the  district  around  Edinburgh; 
and  this  also  finishes,  for  the  present,  iny  enumeration 
of  the  land  and  fresh-water  Crustacea  of  the  area. 

In  my  first  paper  I  recorded  one  Amphipod  and  nine 
Isopods,  and  in  the  second  paper  thirty-five  Ostracods  and 
twenty-one  Copepods,  for  the  district;  in  the  present  paper 
I  have  recorded  twenty-nine  species  of  Cladocera,  making 
the  total  number  of  spncies  of  land  and  frush-water  Crustacea 
recorded  for  the  district  around  Edinburgh  ninety-five.  This 
number  is  likely  to  be  considerably  augmented  when  the 
district  comes  to  be  more  thoroughly  investigated. 

It  may  be  of  interest  to  those  not  familiar  with  the 
Entomostraca,  if,  before  leaving  this  part  of  my  subject,  I 
should  indicate  one  marked  and  characteristic  difference  in 
the  manner  in  which  the  reproduction  of  the  species  is 
accomplished  in  each  of  the  three  large  groups  of  the 
Entomostraca  dealt  with  in  the  preceding  lists,  viz.,  the 
Ostracoda,  the  Copepoda,  and  the  Cladocera. 

The  Ostracoda  may  be  described  as  the  "oviparous  group." 
In  this  group  the  eggs  are  usually  deposited  on  floating  or 
submerged  leaves  of  aquatic  plants,  pieces  of  wood,  etc.,  or 
on  atones  at  the  bottom,  and  are  left  there  to  hatch  out, 
without  apparently  any  further  parental  care. 

The  Copepoda  and  Cladocera,  on  the  other  hand,  may  be 
described  as  the  "  ovoviviparous  groups,"  but  with  this  differ- 
ence between  them.     In  the  Copepoda  the  eggs  are  usually 
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deposited  in  either  one  or  two — but  never  more  than  two — 
little  external  sacs — the  ovisacs — which  are  attached  to  the 
genital  segment  of  the  abdomen,  and  are  in  communication 
with  the  oviducts,  so  that  the  eggs,  as  they  are  successively 
matured  within  the  body  of  the  animal,  pass  into  them. 
The  ovisacs,  especially  when  there  are  two  of  them,  one  on 
each  side  of  the  abdomen,  as  in  Cyclops,  enhance  the  grace- 
ful appearance  and  beauty  of  the  little  creatures,  as  they  are 
usually  more  or  less,  and,  occasionally,  even  brilliantly 
coloured.  In  the  Cladocera  the  eggs  are  carried  in  an 
ovigerous  chamber  situated  within  the  posterior  portion  of  the 
sort  of  bivalve  test  with  which  many  species  are  furnished, 
as  for  example  in  Daphnia,  or  within  a  dorsal  sac  formed 
by  an  outgrowth  of  the  dorsal  surface,  as  in  Polyphemus  or 
Bythotrephes,  But  whether  the  eggs  are  carried  in  ovisacs, 
as  .among  the  Copepoda,  or  in  an  ovigerous  chamber,  as 
among  the  Cladocera,  they  remain  in  these  receptacles  till 
the  young  are  hatched.  These  two  groups  thus  differ  very 
markedly  from  the  Ostracoda.  The  so-called  winter  eggs 
of  the  Cladocera  are  enclosed  in  a  portion  of  the  parental 
test,  or  in  a  special  covering  formed  by  the  parent  Cladoceran, 
and  then  becoming  detached  within  this  specialised  cover- 
ing or  ephippium,  they  fall  to  the  bottom  and  remain  there 
till  the  season  favourable  for  their  development  arrives. 
Of  course  there  are  exceptions,  and,  if  the  marine  species 
belonging  to  the  three  groups  were  included,  very  peculiar 
exceptions,  to  the  characteristic  differences  I  have  tried 
briefly  to  indicate;  but  as  I  am  only  dealing  at  present 
with  the  fresh-  and  brackish- water  species,  the  exceptions 
are  fewer. 

One  serious  trouble  experienced  by  the  student  of  the 
fresh-water  Crustacea,  and  especially  of  the  Copepoda,  is  the 
large  number  that  are  to  be  met  with  in  all  stages  of 
development;  and  as  the  penultimate,  or  antepenultimate, 
stage  of  one  species  frequently  closely  resembles  the  mature 
stage  of  another  and  different  species,  the  greatest  vigilance 
is  necessary  to  avoid  mistaking  the  young  stage  of  one 
species  for  the  adult  stage  of  another ;  the  surest  course  to 
adopt  is  to  discard  all  specimens  except  those  where  the 
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females  are  bearing  ovisacs,  as  the  possession  of  these  ia 
usually  an  indication  of  maturity, 

I  now  propose,  by  way  of  conclusion  to  the  present  paper, 
to  append  a  list  of  Scottish  species  of  Oladocera  that  have  not 
yet  been  observed  in  the  district  around  Edinburgh,  together 
with  a  note  of  a  few  of  the  localities  where  each  has  been 
obtained;  such  a  list  will  be  useful  for  comparison,  and  will 
indicate  the  blanks  that  have  yet  to  be  filled  up,  ere  we 
have  a  complete  list  for  the  district. 


A  List  of  Scottish  Species  of  Cladocera  not  tet 

OBBERVBD   IN   THE   DISTRICT   AROUND   EDINBURGH. 

Soloptdimn,  rphhervm,  Zaddach,  This  has  been  obtained  in 
Loch  Ness  and  in  Loch  Morar,  Inverneas-shire.  (In 
Beith's  Dam,  and  in  a  reservoir  behind  the  Cut,  at 
Greenock— M.  F.  Duulop,  Greenock.) 

Daphnia  Jardinii,  Baird.  Frequent  in  Loch  Ness,  Inverness- 
shire;  and  in  Loch  Tay,  Perthshire. 

Bosmina  longispina,  Leyd^.  Loch  Skene,  Dumfriesshire 
(G.  S.  Brady) ;  Stornoway,  Lewis  (A.  M.  Norman) ;  Loch 
Balnagowan,  Lismore  Island,  Argylesbire. 

Bosmina  coregoni,  Baird,  Lochmahen  Castle  Loch,  Dumfries- 
shire. This  curious  species  forms  a  considerable  part 
of  the  food  of  the  vendaee  (fioregonvs  aibula) — a  rare 
British  fresh-water  fish  found  in  Lochmahen  Loch. 

Macrothrix  laticornis  (Jurine).  This  was  obtained  in  Loch 
Morar  (1892);  also  in  North  Shaws  Loch,  Selkirkshire 
(G.  S.  Brady,  1867). 

Maerotlirix  rosea  (Jurine).  Lochmahen  Loch,  Dumfriesshire 
(Sir  W.  Jardine,  Bart.,  and  Mr  W.  Yarrell). 

Drepanothrix  dentata,  Euren.  {D.  Jiamata,  Sars).  Lochend 
Loch,  Kirkcudbrightshire;  and  Loch  Skene  and  Loch- 
mahen Loch,  Dumfriesshire  (G.  S.  Brady). 

Acantholeheris  curviroslris  (O.  F.  Miiller).  Found  in  a  tarn 
in  the  island  of  Cumbrae,  by  Mr  David  Robertson. 

Camptocercus  macrm-m  (0.  F.  Muller).  This  was  obtained 
in  Loch  Morar,  Invernesa-shire ;  Loch  Tay,  Perthshire ; 
and  Loch  Scuban,  island  of   Mull,  Argyleshire;   near 
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Stornoway,  island  of  Lewis  (Rev.  A.  M.  Norman) ; 
Alemoor  and  North  Shaws  Lochs,  Selkirkshire ;  and 
Lochmaben  Loch,  Dumfriesshire  (Dr  G.  S.  Brady) ; 
Paisley  Canal  (Mr  David  Eobertson). 

Leptorhynchus  falcatus  (G.  0.  Sars).  Loch  Morar,  Inverness- 
shire.  Dr  G.  S.  Brady  obtained  it  in  Lochend  Loch, 
Kirkcudbrightshire;  and  Lochmaben  Castle  Loch,  Dum- 
friesshire. 

Chydorus  glohosus,  Baird.  Paisley  Canal  (D.  Eobertson); 
Loch  Balnagowan,  island  of  Lismore,  Argyleshire;  Loch 
Scuban,  island  of  Mull. 

Anchistropiis  emarginaiuSy  G.  0.  Sars.  In  the  Paisley  Canal, 
Eenfrewshire  (Mr  David  Eobertson).  Herrick  states 
that  it  is  just  possible  this  may  be  the  male  form  of 
Chydorus  glohosus  ("  Crust,  of  Minnesota,"  p.  118). 

It  will  be  observed  from  the  preceding  supplementary  list, 
that  twelve  species,  recorded  from  various  parts  of  Scotland, 
have  not  yet  been  obtained  in  the  district  around  Edinburgh. 
But  it  is  almost  certain  that,  at  least,  some  of  them  will  be 
discovered  within  our  area,  when  it  comes  to  be  more 
thoroughly  examined. 

XXXI.  A  Contribution  to  the  Vertebrate  Fauna  of  West 
RosS'Shire,  By  Lionel  W.  Hinxman,  B.A.,  and  William 
Eagle  Clarke,  F.L.S.,  etc. 

(Read  18th  Aprill894.) 

Although  material  for  a  complete  review  of  the  Vertebrates 
of  the  Faunal  Area  of  West  Eoss  is  not  at  the  present 
time  available,  we  have  thought  it  desirable  to  place  on 
record,  in  these  short  notes,  the  results  of  our  personal  ob- 
servations in  the  districts  of  Torridon,  Applecross,  and 
Strathcarron  during  the  past  few  summers,  supplemented 
by  the  information  obtained  from  keepers  and  others  in 
various  parts  of  the  area.  And  here  we  gladly  take  the 
opportunity  of  expressing  our  thanks  for  the  valuable 
assistance  willingly  rendered  by  Mr  W.  Macdonald,  Torridon; 
Mr  Donald  Matheson,  Kinloch,  Shieldaig;  Mr  W.  Angus, 
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Strath-na-Shallag;  Mr  John  Stuart,  Applecrosa;  and  Mr 
Kenneth  Maclean,  Kinlochdaraph. 

The  Faunal  Area  of  West  Ross  has  received  very  little 
attention  froui  naturalists,  while  the  central  and  sonthem 
portions,  which  are  more  particularly  truated  of  in  this 
paper,  have  been  eapecially  unfortunate  in  this  respect,  and 
hence  the  writers  have  thought  it  desirable  to  offer  this  slight 
contribution  to  their  natural  history.  The  northern  section 
of  the  area  has  been  more  favoured.  It  has  several  excellent 
resident  naturalists,  whose  labours  are  gathered  together  in 
Mr  Dixon's  interesting  "  Gairloch,"  to  which  our  readers  are 
referred  for  much  information  relating  to  tliat  portion  of 
West  Eoss-shire. 

Area  under  consideration. — The  area  to  which  tliese  notes 
refer  may,  for  convenience  of  description,  he  divided  into 
four  districts,  named  as  follows : — 

(1)  Bundonnell — extending  from  the  southern  boundary 
of  Cromarlyshire,  immediately  south  of  Glen  Achall,  to  the 
watershed  between  the  two  Gruiuard  rivers,  and  including 
the  ground  drained  by  the  streams  flowing  into  the  two 
Ixich  Brooms  and  the  eastern  side  of  Gntiiiard  Brty. 

(2j  Gairloch — the  country  drained  by  the  Little  Gruinard, 
Loch  Maree,  the  head-watera  of  the  Ewe,  aud  the  streams 
flowing  into  the  Gairloch,  and  including  Iludha  Mor  and  the 
North  Point — the  two  promontories  on  either  side  of  Loch 
Ewe. 

(3)  Applecross — comprising  the  peninsula  of  that  name, 
together  with  the  ground  round  the  head  of  Loch  Torridon, 
drained  by  the  Kishorn,  Balgy,  and  Torridon  rivers. 

(4)  Strathcarron  and  Lochalsh — the  south-western  part  of 
the  county,  drained  by  the  Carron,  Ling,  Elchaig  and  Shiel, 
and  other  streams  flowing  into  Lochalsli, 

Physical  Featnres. — The  physical  configuration  of  West 
Boss  does  not  favour  the  presence  of  an  abundant  or  varied 
fauna.  It  is  emphatically  a  mountainous  region,  and  includes 
some  of  the  wildest  and  most  rugged  scenery  of  the  West 
Highlands.  Fully  two-thirds  of  the  area  has  an  elevation  of 
1000  feet  and  upwards  above  sea-level ;  fifty-six  mountains 
reach  a  height  of  between  2500  and  3500  feet,  twenty-seven 
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of  which  exceed  3000  feet,  and  it  is  only  in  the  north-west, 
round  the  Gairloch,  and  on  the  North  Point,  that  any  con- 
siderable extent  of  ground  below  500  feet  in  elevation  is  to 
be  found.  The  greater  part  of  West  Eoss  is,  in  fact,  a  high 
mountain  plateau,  carved  by  the  forces  of  denudation  into  a 
hundred  forms  of  ridge  and  hollow,  deep  corrie  and  shattered 
summit-peak,  and  trenched  by  narrow  valleys  in  which  flow 
the  principal  streams.  These  valleys  are  continued  below 
sea-level  as  narrow  sea-lochs,  which  penetrate  far  up  among 
the  hills;  while  the  still  further  incursion  of  the  sea  at  an 
earlier  period  is  indicated  by  the  fragments  of  raised  beaches, 
seen  as  flat  terraces  of  shingle,  that  occur  here  and  there  at 
the  mouths  of  the  glens,  and  along  the  sides  of  the  sea-lochs. 
From  the  shores  of  most  of  these  lochs  the  hills  rise  steeply 
almost  from  the  water's  edge,  as  at  the  head  of  Loch 
Torridon,  where  from  the  beach  the  eye  ranges  directly 
upwards  to  the  summit  of  Leagach,  3400  feet  overhead. 

The  eastern  boundary  of  West  Eoss  follows  the  water- 
shed of  Scotland,  running  with  a  sinuous  course,  but  general 
southerly  trend,  from  Glen  Achall,  north  of  Loch  Broom,  to 
Beinn  Loyne  at  the  head  of  Glen  Clunie,  where  it  meets  the 
northern  limit  of  Inverness-shire,  which  extends  W.N.W.  to 
the  coast  at  Glenelg.  Nowhere  is  the  watershed  at  a  greater 
distance  than  15  miles  from  the  nearest  point  of  the 
western  sea-board.  The  rivers  are,  consequently,  insignificant 
in  length,  and — with  the  exception  of  the  Ewe,  which  drains 
the  great  reservoir  of  Loch  Maree — of  little  volume,  save 
after  heavy  rains,  when  they  come  down  with  great  rapidity 
and  often  devastating  effect.  Of  these  the  principal  are  the 
Broom;  the  Strathbeg  in  Dundonnell;  the  Big  and  Little 
Gruinards,  running  respectively  into  Little  Loch  Broom  and 
Gruinard  Bay ;  the  Ewe  with  its  headwaters  the  Garbh  and 
Breachaig,  running  into  and  draining  Loch  Maree;  the 
Kerry  at  Gairloch;  the  Torridon  and  Balgy  flowing  into 
Loch  Torridon;  the  Carron;  and  the  Ling,  Elchaig,  and 
Shiel  flowing  into  Lochalsh. 

In  all  these  rivers  salmon  and  sea-trout  are  found  at  some 
time  during  the  year,  and  there  are  few  of  the  larger  burns 
up  which  sea-trout,  and  now  and  then  a  grilse  or  two,  do  not 
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run  when  there  is  water  to  carry  them,  though  in  miuiy 
cases  they  are  prevented  by  falls  from  getting  any  distance 
from  the  sea. 

None  of  the  West  Rosa  streams  can  be  called  early  rivers, 
and  except  in  the  Ewe  and  Balgy  the  run  of  fisb,  even  in 
the  later  spring  months,  is  very  small,  the  bulk  of  the  grilse 
and  sea-trout  not  coming  up  till  the  first  spates  of  June. 
The  exception  in  the  case  of  the  two  rivers  mentioned  ia,  no 
doubt,  due  to  tlieir  having  a  short  course  to  the  sea  out  of 
large  lochs — Loch  Maree  and  Loch  Damph — in  which  the 
temperature  of  the  water  is,  in  some  degree,  raised  and 
brought  nearer  to  that  of  the  Atlantic  than  in  those  streams 
which  flow  directly  from  the  mountains,  and  are  fed  by  the 
melting  snows  of  spring. 

Locks. — Freshwater  lochs  are  very  numerous  and  of  every 
size,  from  the  alpine  tarn  high  up  in  the  mountain  corrie,  or 
the  dark  pools  of  the  peaty  flats,  to  the  wide  expanse  of  Loch 
Maree  with  its  clustered,  wooded  islets,  the  breeding-places 
of  Gulls,  Divers,  and  possibly  a  few  pairs  of  Grey-lag  Geese. 

Salmon  and  sea-trout  are  found  in  gi'eater  or  less  numbers 
in  the  following  lochs : — Na  Sheallag  in  Dundonnell ;  iViaree, 
Coulin,  Clair,  and  Varanaich  in  Gairloch ;  lasgaich  at  the 
head  of  Glen  Torridon ;  Damph  and  Coultrie  on  the  Balgy ; 
Doule  in  Glen  Shicldaig;  Dhugaill  and  Sgamhain  in 
Strathcarron, 

All  those  lochs  in  uninterrupted  communication  with  the 
sea  hold  brown  trout,  varying  much  in  size  and  quality, 
while  into  some  others,  apparently  inaccessible,  they  have 
been  introduced  by  human  or  other  agency. 

Char  occur  in  Loch  Maree  and  three  or  four  other  small 
lochs  in  the  Gairloch  area,  in  Loch  Damph,  Loch  ram  Fiadh 
in  Torridon,  and  Lochans  Uaine  and  Corrie  Lair  in  the  Achna- 
shellach  Forest.  In  the  three  last-mentioned  localities  they 
are  of  quite  recent  introduction. 

Pike  are  found  in  the  river  Kerry  and  Lochs  Feur  and 
Bad-na-Sgalaig  in  Gairloch,  where  they  were  introduced 
early  in  the  present  century. 

The  larger  lochs — Maree,  Fionn,  and  Damph — sometimes 
rewartl  the  angler   \i'ith  large  specimens   of  the    so-called 
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Salmo  ^*ferox,'*  but  less  frequently  we  believe  of  late  years. 
Indeed,  there  is  general  complaint  of  the  falling  off  in  num- 
bers of  all  kinds  of  fish,  the  causes  assigned  being  the 
superabundance  of  bag-nets  along  the  coast,  and  poaching  at 
the  heads  of  the  sea-lochs  in  the  case  of  the  migratory  fish ; 
while  the  decrease  in  the  brown  trout  is  supposed  by  some 
to  be  due  to  the  substitution  of  sheep  for  cattle  on  the  hills. 

Woods. — The  wooded  areas  are  few  and  far  between,  and, 
as  a  rule,  of  very  limited  extent.  The  natural  woods  are 
mostly  birch,  with  a  few  alders  along  the  lower  stream 
courses.  The  lower  part  of  the  Dundonnell  Glen  is  well 
clothed  with  birch,  and  on  the  hillsides  the  trees  extend  to 
a  height  of  over  1000  feet,  while  round  Dundonnell  House 
there  are  many  fine  timber  trees — beeches,  limes,  chestnuts, 
and  walnuts — planted  some  hundred  years  ago. 

The  foot  and  sides  of  Loch  Maree  are  more  or  less  fringed 
with  natural  wood,  and  at  Glas  Leitire,  as  well  as  about  Loch 
Clair,  there  are  some  fine  specimens  of  ancient  pines,  relics 
of  the  primaeval  forest.  At  Flowerdale,  Kemsary,  and 
Kerrisdale,  there  is  also  a  considerable  extent  of  wood,  both 
natural  and  planted,  the  latter  including  hardwood  and 
conifers.  Farther  to  the  south  small  patches  of  natural 
birch  wood  occur  along  the  southern  shores  of  Loch  Torridon, 
in  Glen  Shieldaig,  Glen  Kishorn,  and  at  Applecross,  where 
there  are  also  considerable  plantations,  and  some  timber 
trees  of  large  size. 

The  greatest  extent  of  planted  wood  is  found  at  Leckmelm 
and  Braemore  on  Loch  Broom.  Here  large  plantations  of 
conifers  have  lately  been  formed.  Sir  John  Fowler  having, 
we  believe,  put  in  as  many  as  six  millions  of  trees  on  his 
estates  at  the  latter  place.  At  Achnashellach,  in  Strath- 
carron,  there  are  also  plantations  of  recent  date. 

These  additions  to  the  wooded  area  of  the  district  are 
likely,  in  the  near  future,  to  have  an  important  influence  on 
the  avifauna  of  the  country.  Certain  woodland  birds,  now 
scarce  and  local,  or  only  occurring  as  chance  visitants,  may 
be  expected  to  become  common  and  general,  and  new  forms 
may  be  added  to  the  list  of  indigenous  species. 

Climate  and  Rainfall, — The  climate  is  that  common  to  the 


west   coaat   of  Scotland, — mild  and   humid,  with   a  mean   ' 
annual  temperature  ranging  frora  4ti'4  to  46 '6  degrees. 

The  prevailing  westerly  and  aoutli-westerly  winds  are 
geuerally  accompanied  by  mist  and  rain — easterly  winds 
biing  dry,  and  in  summer  often  very  liot  weather. 

The  winters  are  usually  mild,  and  snow  does  not  often  lie 
long  on  the  low  grounds.  The  rainfall  is  exceaaivc.  The  table 
given  below  sho^vs  the  annual  and  meau  rainfall  during  six 
years  at  five  stations,  fairly  distiibnted  over  the  district 
from  north  to  south.  It  will  be  seen  that  only  at  Apple- 
cross  and  Strome  Ferry  is  the  meau  fall  below  60  inches. 
Both  of  these  are  coast  stations,  situated  opposite  to  and  at 
no  great  distance  from  the  bills  of  Skye,  which  to  a  certain 
extent  drain  the  clouds  before  they  reach  the  mainland. 

At  Torridon  and  Glen  Carron,  situated  in  narrow  glena 
among  lofty  mountains,  the  meau  ranges  from  78  up  to  nearly 
89  inches,  and  at  the  latter  station  reached  the  high  figure 
of  109  inches  in  the  wet  season  of  1S90. 

That  this  excessive  rainfall  probably  alfects,  both  directly  . 
and  indirectly,  the  abundance  and  distribution  of  certain  ' 
species,  will  be  shown  later  on. 


Height 
Sea-level. 

Rainfall  [n  iNciits. 

1887. 

1888. 

1889. 

1890. 

1891, 

1892. 

Mean  of 
Ux  Years. 

Loch  Broom,   . 

Ses-level 

61-11 

61 

71 

61 '43 

66'82 

61-54 

57-50 

61 

58 

Loch  Torridon, 

Seii.level  '  Um 

74 

as 

70 -M 

82'88 

88 '58 

61-73 

78 

28 

Applecroaa,      . 

Sea-lave!  '  4299 

53 

44 

46'41 

63-44 

57-46 

56-63 

S3 

39 

Glen  Carron,   . 

500         80-27 

80 

80 

7971 

10978 

90-23 

9rr8 

88 

76 

Stroma  Ferry, 

Sea-level     5479 

66  76 

El -83 

62-88 

aO-81  1  57-62 

1 

67-42 

MeaDofalltheStatioDEi 

67-88 

^ 


—It  is  perhaps  hardly  necessary  to  call  attention 
to  the  intimate  connection  that  exists  between  the  geology 
and  animal  life  of  every  district.  The  mutual  interdepend- 
ence of  plant,  insect,  and  bird  life,  and  the  obvious  influence 
of  the  geological  features  of  a  country  upon  its  fiora,  alone 
render  these  features  of  importance  when  considering  its 


CarUribiUian  to  Vertebrate  Fauna  of  West  Ross-shire,  383 

fauna,  while  in  other  less  direct  ways  peculiarities  of  rock- 
structure,  soil,  and  glacial  phenomena  may  be  shown  to  be 
important  factors  in  determining  the  presence  and  distribu- 
tion of  certain  species. 

A  general  sketch  of  the  geology  of  West  Koss,  with  special 
reference  to  the  points  more  directly  affecting  its  faunal 
character,  may  then,  be  not  altogether  out  of  place. 

A  glance  at  the  most  recent  geological  map  of  Scotland 
shows  that  the  rocks  of  West  Eoss  arrange  themselves  in 
three  well-marked  zones  of  varying  breadth,  running  parallel 
to  the  western  coast  in  a  N.KE.  to  S.S.W.  direction. 

These  are  (beginning  in  the  west), — 

1.  ?%e  Pre-Camh^ian   Zone — including   the  Archaean  or 

Lewisian  Gneiss  and  the  Torridon  Sandstone. 

2.  The  Cambrian  Zone, 

3.  The  Eastern  Schist  Zone. 

1.  The  Pre-Cambrian  Zone. — The  Lewisian  Gneiss  occupies 
a  large  area  in  Gairloch  and  Dundonnell,  extending  from 
Talladale  and  Shieldaig  south  of  Loch  Maree  to  the  coast 
on  the  east  side  of  Gruinard  Bay.  Isolated  patches  of 
gneiss  also  occur  on  both  sides  of  Loch  Torridon  at  the 
narrows,  and  extend  along  the  southern  shore  of  the  outer 
loch  as  far  as  Arrin-na-chruineach. 

This  gneiss,  generally  conceded  to  be  the  most  ancient 
rock  in  the  British  Isles,  is  of  an  exceedingly  tough  and 
uncompromising  character,  yielding  little  to  the  forces  of 
atmospheric  denudation,  and  hence  peculiarly  well  fitted  to 
preserve  the  traces  of  glacial  action,  traces  nowhere  so  dis- 
tinctly visible  as  in  the  seaward  parts  of  West  Sutherland 
and  West  Eoss.  The  country  where  the  Lewisian  Gneiss 
prevails  is  consequently  for  the  most  part  bare  and  rocky, 
with  ice-smoothed  hummocky  ridges  succeeding  one  another 
in  dreary  monotony.  Generally  barren  of  soil  and  herbage, 
there  is  little  in  these  regions  to  attract  bird-life.  The 
innumerable  small  lochans,  often  partly  covered  with  weeds 
and  water-lilies,  that  fill  the  ice- carved  rocky  hollows,  afford, 
however,  breeding  ground  for  a  few  pairs  of  Lesser  Grebes 
and  Eed  and  Black-throated  Divers ;  while  the  islets  in  the 
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larger  lochs  are  often  occupied  by  a  colony  oi'  Common 
Gulls,  or  a  single  pair  of  Greater  Blackbacks,  or  sometimes, 
when  wooded,  by  a  heronry,  where  the  ungainly  birds  look 
strangely  out  of  proportion  to  the  stunted  birch  and  holly 
trees  in  which  their  nesta  are  placed. 

Immediately  to  the  north  of  Loch  Maree,  and  round  the 
head  of  the  Fionn  Loch,  the  gneiss  rises  to  a  considerable 
height^  forming  the  rugged  mountains  of  Airidh  a  Charr, 
Ben  Lair,  Beinn  k  Chaisgain.  and  the  Maighdean,  whose 
nmral  precipices  are  the  resort  of  the  Golden  Eagle,  the 
Peregrine,  and — until  within  the  last  few  years — of  the 
White-tailed  Erne. 

The  Torridon  Sandstone,  or  Torridonian,  as  it  is  now  called, 
rests  unconformably  upon  the  gneiss,  filling  up  the  hollows 
and  lapping  over  the  lower  hills  of  the  ancient  land  surface. 
It  ia  chietly  made  up  of  purple  and  chocolate- coloured  gritty 
sandstones,  with  local  developments  of  dark  shales,  flagstones, 
and  basal  conglomerate  or  breccia.  These  rocks  occupy  the 
greater  part  of  Gairloch  and  Dundonnell,  and  nearly  the 
whole  of  Applecross,  and  form  some  of  the  most  striking 
scenery  of  the  West  Coast.  The  spity  cones  of  Xa  Tcallach, 
the  spear-shaped  crest  of  Slioch,  the  splintered  ridge  of 
Leagach — all  rising  to  heights  of  upwards  of  3250  feet — 
together  with  Alligin,  Ben  Dearg,  Ben  Bhan,  and  a  host  of 
minor  peaks — belong  to  this  foi'mation ;  and  on  their  terraced 
cliffs  of  sandstone,  whose  regular  bedding  gives  the  effect  of 
courses  of  cyclopEean  masonry,  most  of  the  remaining  pairs 
of  Eagles,  Buzzards,  Peregrines,  and  Ravens  in  the  district 
tind  a  more  or  less  secure  nesting-place. 

But  apart  from  the  mountain  peaks  and  precipices,  the 
lower  hill-slopes  and  less  elevated  moorlands  sloping  to  the 
sea,  that  are  included  in  the  Torridonian  area,  have  a  peculiar 
character  induced  by  the  structure  of  the  underlying  rocks. 
The  successive  outcrops  of  sandstone,  horizontal  or  dipping 
gently  in  one  uniform  direction  over  large  areas,  form  a 
succession  of  teiTaces,  flat  or  inclined  at  a  low  angle,  that 
follow  each  other  in  parallel  lines  along  the  contour  of  the 
hill-slopes.  On  the  higher  ground  these  terraces  are  usually 
bare,  and  strewn  with  carried  boulders.     Lower  down  they 
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become  masked  by  a  thin  covering  of  peaty  soil,  thus  pro- 
ducing a  succession  of  shallow,  trough-like  hollows.  In  wet 
weather  the  water  is  prevented  to  a  great  degree  from 
following  the  natural  drainage  lines,  owing  to  the  fact  that 
these  hollows  lie  across  the  general  slope  of  the  ground. 
They  thus  become  completely  water-logged,  and  after  two  or 
three  days  of  rain  the  only  dry  spots  over  large  areas  will  be 
the  tussocks  of  coarse  grass  that  rise  above  the  sodden  ground. 
In  a  region  of  such  excessive  rainfall  this  may  well  account 
in  gi'eat  measure  for  the  scarcity  and  stunted  character  of  the 
heather  over  a  large  extent  of  the  district,  and  consequently 
affect  the  number  of  the  birds  that  depend  upon  heather  for 
cover  and  food  supply.  To  the  same  cause  may  be  attributed 
the  scarcity  of  such  birds  as  the  Curlew,  Golden  and  Green 
Plover,  Eed shank,  and  other  waders  on  these  moorlands  in 
the  breeding  season,  a  scarcity  in  striking  contrast  with  their 
abundance  on  the  drier  hillsides  of  the  Central  and  Eastern 
Highlands. 

2.  Cambrian  Zone.  —  The  Cambrian  rocks  form  a  belt, 
usually  not  more  than  a  mile  or  two  in  breadth,  that  extends 
from  Ullapool  on  Loch  Broom  to  the  heads  of  Lochs  Kishorn 
and  Carron.  The  principal  member  of  this  series  is  the  white 
quartzite,  which  is  seen  capping  most  of  the  higher  mountain 
tops  along  the  line  from  An  Teallach  to  Euadh  Stac  in 
Strathcarron,  and  reaches  its  greatest  development  in  Ben 
Eighe,  whose  bare  glittering  scree-slopes  and  serrated  ridges 
form  one  of  the  most  striking  features  in  that  wonderful 
panorama  of  loch  and  mountain  which  opens  to  the  view 
from  the  head  of  Glen  Docherty.  This  quartzite  is  a  very 
siliceous,  hard,  and  splintery  rock.  It  breaks  up  into  large 
angular  fragments,  produces  little  or  no  soil,  and  is  therefore 
inimical  to  plant  and  animal  life.  In  fact,  no  mountain  tops 
are  so  utterly  barren  and  lifeless  as  those  covered  with  the 
Cambrian  quartzite.  Yet  it  is  amongst  the  tumbled  screes, 
composed  of  angular  blocks  of  all  sizes,  which  skirt  the 
highest  quartzite  peaks,  that  the  Snow  Bunting  is  to  be 
looked  for  in  the  breeding  season  in  West  Boss ;  and  it  may 
well  be  that  among  these  scenes  of  desolation  the  bird  finds 
the  nearest  approach  to  the  arctic  solitudes  it  loves  so  well. 


In  such  an  area  it  might  naturally  liave  been  expected 
that  some  of  tlie  rarer  species  of  carnivorous  mammals,  such 
as  the  Wild  Cat,  the  Marten,  the  Polecat,  and  the  Badger, 
might  find  an  asylum  wherein  they  would  be,  to  some  extent 
at  least,  free  from  that  relentless  persecution  which  is  slowly 
but  surely  effecting  their  extermination  in  Britain.  It  is 
disappointing  to  make  known  the  fact  that  such  is  not  the 
case.  Even  in  remote  West  Koss  these  species  are  now  not 
only  exceedingly  rare,  but  on  the  very  verge  of  extinction. 
Whi!e  the  day  of  the.se  rare  furred  carnivores  is  past  and 
gone,  yet,  thanks  to  the  protecting  influence  of  the  deer 
forests,  through  their  sanetuarial  character,  their  feathered 
prototypes  the  Golden  Eagle,  the  Buzzard,  the  Peregrine 
Falcon,  and  the  Merlin,  still  abide  in  some  numbers.  Thanks 
also  to  the  same  protecting  cause,  the  Black  and  Eed- 
tliroated  Divers  still  find  a  summer  retreat  in  the  forest 
lochs. 

A  remarkable  feature  in  the  ornithology  of  West  Ross  a 
the  almost  entire  absence  of  bird-life  over  wide  stretches  of 
country.  On  the  moorlands  birds  are  singularly  sparsely 
scattered;  aud  though  tlic  Red  Grouse,  the  Curlew,  the 
Golden  Plover,  the  Greenshank,  the  King  Ouzel,  and  the 
Meadow  Pipit  are  represented,  yet  in  certain  districts  one 
may  walk  for  hours  over  what  would  elsewhere  be  suitable 
haunts  for  these  species,  without  catching  a  glimpse  of  their 
forms  or  being  made  aware  of  their  presence  through  their 
cries.  Nor  is  bird-life  more  abundantly  represented  in  the 
valleys  and  lowlands  of  Torridon  and  Applecross.  Indeed, 
we  find  such  common  and  characteristic  species  as  the 
Lapwing  and  the  Skylark  so  extremely  limited  in  their 
numbers,  and  so  very  local  in  their  distribution,  that  a 
casual  visitor  would  almost  be  justified  in  regarding  them  as 
absent ;  and  yet  localities  eminently  suitable — to  all  appear- 
ance— for  these  and  other  species  are  many. 

The  cause  of  this  remarkable  deaith  of  ground-building 
species  among  birds  is  not,  we  think,  far  to  seek,  and  has 
already  been  alluded  to  in  our  remarks  upon  the  climatic 
and  geological  peculiarities  of  the  area.  Thus  the  rainfall  we 
know  to  be  excessive ;  while  the  nature  and  lie  of  the  rocks 
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is  over  large  areas  unfavourable  to  an  effective  surface 
drainage.  The  effect  of  these  conditions  is  most  prejudicial 
to  the  chances  of  the  chick-life  of  the  species  named.  Many 
broods  must  be  completely  drowned  out,  while  in  others  only 
a  very  small  proportion  of  the  normal  number  would  survive 
the  many  dangers  of  such  a  morass-like  nursery.  The  result 
is  that  no  increase  accrues  to  the  breeding  stock ;  indeed,  in 
some  species,  as  the  Eed  and  Black  Grouse,  the  numbers  are 
said  to  be  on  the  decline. 

With  the  woodland  species,  on  the  other  hand,  the  con- 
ditions of  life  would  seem  to  be  the  reverse  of  unfavourable. 
The  wooded  portions  are  not  very  considerable,  and  are  often 
widely  separate,  yet  they  are  veritable  oases  of  bird-life. 
There  are,  however,  some  notable  absentees  among  common 
arboreal  species,  birds  which  do  not,  as  yet,  seem  to  have 
sought  a  home  in  the  woodlands,  and  among  others  the 
Magpie  and  the  Great  Titmouse  may  be  mentioned  here. 
Indeed,  West  Ross  affords  an  opening  for  colonists ;  and  it 
may  be  remarked  in  this  connection  that  the  Eabbit,  the 
Starling,  the  Rook,  and  even  the  Sparrow,  are  among  recent 
immigrants  whose  advent  has  been  duly  chronicled,  and 
which  are,  as  yet,  far  from  numerous  or  general.  Hence  it 
is  not  unlikely  that  other  species,  now  unknown  to  the 
area,  will  in  course  of  time  become  established  within  its 
limits. 

Mammalia. 

The  unfortunate  status  of  some  of  the  more  interesting 
and  rarer  mammals  has  already  been  alluded  to;  and  all 
the  necessary  particulars  relating  to  the  27  species  of 
this  class  which  are  known  to  us  as  inhabiting  or  visiting 
the  districts  under  consideration  will  be  found  in  detail  in 
the  annotated  list  which  forms  the  concluding  section  of 
this  contribution.  It  may,  however,  be  remarked  that 
within  the  last  few  days  we  have  examined  a  specimen  of 
the  Bank  Vole,  which  is  not  only  an  addition  to  the  fauna  of 
Ross-shire,  but  the  most  northerly  record  for  the  species  in 
Britain. 


> 
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VEammalif 

1  species. 


The  following  ia  a  aummaiy   of  the  Mammalia  of  the 
district : — 


Chiroptera, 
Insectivora, 
Camivora, 


Ungulata, 
Rodentia, 


AVES. 

Of  the  132  species  of  birds  which  have  come  under  our 
notice,  or  which  have  been  reported  to  us,  no  less  than  91 
breed  annually  within  the  area,  while  11  only  of  this  total 
take  the  rank  of  casual  visitors.  No  doubt  many  rare  birds 
have  from  time  to  time  visited,  and  do  visit,  West  Ross- 
shire,  but  tlie  number  of  the  resident  naturalists  is  so  small 
that  most  of  these  pass  unnoticed. 

We  have  already  made  some  allusion  to  the  birds  in  the 
general  remarks  on  the  fauna  and  elsewhere,  and  as  each 
species  is  treated  of  in  the  annotated  list  that  follows,  little 
remains  to  be  said  regarding  them.  There  are,  however,  a 
few  species  deserving  special  mention. 

The  White-tailed  Eagle,  which  for  some  years  has  been 
considered  to  be  extinct  as  a  resident  species  on  the  main- 
land of  Great  Britain,  we  have  good  authority  for  saying 
nested  in  the  district  down  to  1889,  and  may,  perhaps,  still 
survive. 

The  Snow  Bunting  is  another  rare  resident  worthy  of 
notice.  Some  common  and  generally  distributed  species  are 
qiiite  rare,  and  we  can  only  account  for  such  being  the  case 
on  the  supposition  that  they  are  perhaps  recent  colonists. 
These  are  the  Sedge  Warbler,  Great  Titmouse,  Blue  Titmouse, 
Greenfinch,  Jackdaw,  etc. 

As  regards  the  movements  of  migratory  birds,  the  coast  of 
West  Koss-shire  does  not  lie  in  the  course  of  the  main  West 
Coast  stream,  which  appears  to  be  very  much  confined  to  the 
shores  and  isles  of  the  Minch  and  the  Little  Minch.     The 
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British  Association  Committee  on  the  Migration  of  Birds, 
were  furnished  with  returns  from  the  lighthouse  on  South 
Eona,  situated  off  the  coast  of  West  Eoss,  and  midway 
between  its  shores  and  those  of  the  Isle  of  Skye,  and  the 
data  supplied  make  it  quite  evident  that  little  or  no  migra- 
tion occurs  there. 

The  avifauna  of  the  districts,  as  known  to  us,  may  be 
summarised  as  follows : — 


Eesidents,   . 
Summer  visitants,   . 
Winter  visitants. 
Visitors  on  migration. 
Casuals, 
Hypothetical, 

Total  avifauna, 


72 )  Breeding 
19  I  species. 
23 

3 
11 

4 


132 


MAMMALIA. 

Vespertilio  pipistrellus  (Schreb.).    Pipistrelle. 

Fairly  common  in  wooded  districts.  This  is  the  only 
species  of  Bat  that  has  been  identified. 

Erinaceus  europsBus,  Linn    Hedgehog. 

A  Hedgehog  was  killed  at  Fasag,  at  the  head  of  Loch 
Torridon,  in  the  winter  of  1891,  and  was  supposed  to  have 
come  from  Achnasheen,  where  they  occur  sparingly.  Not 
known  in  Dundonnell  or  Applecross. 

Talpa  europflea,  Linn.    Mole. 

Generally  abundant.  First  appeared  in  Applecross  about 
the  year  1842,  and  is  now  very  numerous  there.  Found 
high  up  on  green  spots  in  the  hills,  Dundonnell. 

Sorex  tetragonurus,  Herman,    Common  Shrew. 

« 

Sorex  minutus,  Linn.    Lesser  Shrew. 
One  specimen  obtained  at  Ob  Meallaidh,  Shieldaig,  in  1892. 

VOL.  XIL  2  c 
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The  following  is  a  summaiy  of  the  Mammalia  of  the 
district : — 


Chiroptera, 

1  species. 

Insectivora, 

4      „ 

Caruivora, 

9      „ 

Cetacea, 

2       „ 

Ungulata, 

2      „ 

Eodentia, 

9      „ 

27      „ 

AVES. 

Of  the  132  species  of  birds  which  have  come  under  our 
notice,  or  which  have  been  reported  to  us,  no  less  than  91 
breed  annually  within  the  area,  while  11  only  of  this  total 
take  the  rank  of  casual  visitors.  No  doubt  many  rare  birds 
have  from  time  to  time  visited,  and  do  visit,  West  Ross- 
shire,  but  the  number  of  the  resident  naturalists  is  so  small 
that  most  of  these  pass  unnoticed. 

We  have  already  made  some  allusion  to  the  birds  in  the 
general  remarks  on  the  fauna  and  elsewhere,  and  as  each 
species  is  treated  of  in  the  annotated  list  that  follows,  little 
remains  to  be  said  regarding  them.  There  are,  however,  a 
few  species  deserving  special  mention. 

The  White-tailed  Eagle,  which  for  some  years  has  been 
considered  to  be  extinct  as  a  resident  species  on  the  main- 
land of  Great  Britain,  we  have  good  authority  for  saying 
nested  in  the  district  down  to  1889,  and  may,  perhaps,  still 
survive. 

The  Snow  Bunting  is  another  rare  resident  worthy  of 
notice.  Some  common  and  generally  distributed  species  are 
quite  rare,  and  we  can  only  account  for  such  being  the  case 
on  the  supposition  that  they  are  perhaps  recent  colonists. 
These  are  the  Sedge  Warbler,  Great  Titmouse,  Blue  Titmouse, 
Greenfinch,  Jackdaw,  etc. 

As  regards  the  movements  of  migratory  birds,  the  coast  of 
West  Ross-shire  does  not  lie  in  the  course  of  the  main  West 
Coast  stream,  which  appears  to  be  very  much  confined  to  the 
shores  and  isles  of  the  Minch  and  the  Little  Minch.     The 
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the  islands  and  wooded  margins  of  the  sea-lochs.  Frequently- 
met  with  in  Dundonnell,  though  hardly  to  be  called  abun- 
dant. 

Males  taxus  (Schreb,),    Badger. 

Appears  to  be  quite  extinct  in  all  districts.  Not  obtained 
at  Shieldaig  since  about  the  year  1850,  and  disappeared  from 
Applecross  about  the  same  date.  Formerly  plentiful  in 
Dundonnell,  but  now  believed  to  be  extinct,  the  last  having 
been  trapped  by  W.  Morrison  in  Gruinard  about  1867. 

Phoca  vitulina,  Linn.    Common  Seal. 

A  few  frequent  Loch  Torridon.  Often  seen  in  Little  Loch 
Broom,  Gruinard  Bay,  and  other  sea-lochs. 

Halichcerns  gryphus  (Fab.),    Grey  Seal. 

A  large  seal,  probably  attributable  to  this  species,  was 
killed  in  Loch  Torridon  a  few  years  ago. 

Globicephalus  melas  (Trail),    Pilot  Whale. 
Frequently  met  with  in  small  schools  in  Loch  Torridon. 

Phoccena  communis  (F.  Cuv.).    Porpoise. 
Abundant  off  the  coast,  and  often  seen  in  the  sea-lochs. 

Cervus  elaphus,  Linn,    Eed  Deer. 

The  greater  part  of  West  Ross  being  under  forest,  Red 
Deer  are  abundant  throughout,  and  believed  to  be  increasing. 
The  following  forests  are  included  in  the  area : — Rhidoeroch 
(part  of),  Dundonnell,  Gruinard,  Fisherfield  and  Letterewe, 
Kinlochewe,  Flowerdale,  Shieldaig,  Torridon,  Ben  Damph, 
Glen  Shieldaig,  Applecross,  New  Kelso,  Coulin,  Achnashellach, 
and  parts  of  Attadale,  Kintail,  and  Dorisduan.  The  deer 
are  reported  to  be  increasing  very  much  on  Fisherfield, 
where  the  average  number  is  estimated  at  about  4000. 
Average  number  on  Applecross  said  to  be  about  2000. 
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Capreolns  capreea,  Gray.    Roe  Deer. 
Fairly  common  in  all  the  wooded  districts,  but  said  to  ba 
scarce  in  DiindonneU  and  Fisherfiuld.     Avertige  number  at 
Applecrosa  about  80. 

MuB  sylvaticns,  Linn.    Long-tailed  Field  Moosk 
Generally    distributed,    and    abundant    in    all    suitable 
localities. 

Mu9  moBcnlns,  Linn.    House  Mouse. 
Universally  distributed,  and  abundant  wherever  there  are 
houses. 

Mus  decumanuB,  Pallas.     Brows  Rat. 
Abundant  everywhere.     Found  among  the  rocks  on  the 
sea-sbore,  and  occurs  on  Inverbain  Island  in  Loch  Torridon,   , 
and  on  one,  if  not  more,  of  the  Summer  Tslea. 

Airicola  amphibia  (Linn.).  Water  Vole. 
Generally  present,  stnd  abundant  on  the  margins  of  streams 
and  lochs  suited  to  its  habits.  The  melanie  variety,  as  is 
usual  throughout  the  Highlands,  is  the  characteristic' form; 
and  indeed  the  ordinary  brown  race  is  regarded  as  only  of 
casual  occurrence,  and  is  not  even  known  in  Dundonnell  and 
Applecross,  where  the  black  variety  is  very  common. 

Arricola  agreatis,  De  Selys.    Field  Vole. 

Generally   distributed,   and    plentiful   among   the   rough 

grass  on  the  moorlands  and  hillsides.     A  vole,  probably  of 

this  species,  was  observed  on  the  summit  of  Ben  Bhan,  at  an 

elevation  of  2750  feet,  in  June  1892. 

Arvicola  glareolus  (Schreb.).  Bank  Vole. 
A  fine  male  specimen  was  received  by  Messrs  Macleay  of 
Inverness  from  Sir  John  Fowler  of  Braemore  in  April  1894, 
and  was  examined  by  us  while  in  the  flesh.  This  occurrence 
of  A.  glareolus  at  Braemore  is  believed  to  be  the  most 
northerly  record  for  this  species  in  Britain. 
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Lepus  europseus,  Pallas,    Common  Hake. 

Thinly  distributed  on  the  low  grounds,  and  decreasing  in 
numbers  since  the  appearance  of  rabbits.  Said  to  be  quite 
extinct  in  Dundonnell.    A  few  still  present  in  Fisherfield. 

Lepus  variabilis,  Pallas.    Varying  Hare. 

Abundant,  and  found  down  to  sea-level  in  Applecross. 
Said  to  be  decreasing  very  much  of  late  years  in  Dundonnell, 
but,  on  the  contrary,  increasing  in  Applecross. 

Lepus  cuniculus,  Linn,    Babbit. 

Of  comparatively  recent  introduction,  but  now  generally 
abundant  in  all  suitable  localities.  First  introduced  at 
Shieldaig  about  the  years  1867-70.  Fairly  numerous  in 
Dundonnell,  but  date  of  appearance  not  known.  First 
appeared  at  Applecross  in  1878,  and  are  increasing. 


AVES. 

Tardus  viscivorus,  Linn.    Missel  Turusu. 
Thinly  distributed  in  wooded  districts. 

Tardus  musicus,  Linn.    Song  Thrush. 

Resident.  Fairly  abundant  where  there  is  wood  or  culti- 
vated ground,  and  increasing.  One  or  more  of  the  thrushes 
in  the  woods  at  the  head  of  Loch  Shieldaig  were  noticed  to 
have  caught  the  alarm  note  of  the  Oyster-Catcher  and  other 
shore  birds,  frequently  introducing  an  exact  imitation  into 
their  song. 

Tardus  iliacus,  Linn,    Redwing. 

Tardus  pilaris,  Linn.    Fieldfare. 

These  two  species  are  chiefly  observed  during  the  period 
of  autumn   migration;    and   when  the   rowan  berries  are 
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Capreolus  caprsea,  Gray.    Eoe  Deer. 

Fairly  common  in  all  the  wooded  districts,  but  said  to  be 
scarce  in  Dundonnell  and  Fisherfield.  Average  number  at 
Applecross  about  80. 

Mus  sylvaticuB,  Linn,    Long-tailed  Field  Mouse. 

Grenerally  distributed,  and  abundant  in  all  suitable 
localities. 

Mas  muscnlus,  Linn.    House  Mouse. 

Universally  distributed,  and  abundant  wherever  there  are 
houses. 

Mus  decumanus,  Pallas.    Brown  Eat. 

Abundant  everywhere.  Found  among  the  rocks  on  the 
sea-shore,  and  occurs  on  Inverbain  Island  in  Loch  Torridon, 
and  on  one,  if  not  more,  of  the  Summer  Isles. 

Arvicola  amphibia  (Linn.).    Water  Vole. 

Generally  present,  and  abundant  on  the  margins  of  streams 
and  lochs  suited  to  its  habits.  The  melanic  variety,  as  is 
usual  throughout  the  Highlands,  is  the  characteristic* form; 
and  indeed  the  ordinary  brown  race  is  regarded  as  only  of 
casual  occurrence,  and  is  not  even  known  in  Dundonnell  and 
Applecross,  where  the  black  variety  is  very  common. 

Arvicola  agrestis,  Be  Selys.    Field  Vole. 

Generally  distributed,  and  plentiful  among  the  rough 
grass  on  the  moorlands  and  hillsides.  A  vole,  probably  of 
this  species,  was  observed  on  the  summit  of  Ben  Bhan,  at  an 
elevation  of  2750  feet,  in  June  1892. 

Arvicola  glareolus  (Schreb.).     Bank  Vole. 

A  fine  male  specimen  was  received  by  Messrs  Macleay  of 
Inverness  from  Sir  John  Fowler  of  Braemore  in  April  1894, 
and  was  examined  by  us  while  in  the  flesh.  This  occurrence 
of  A.  glareolus  at  Braemore  is  believed  to  be  the  most 
northerly  record  for  this  species  in  Britain. 
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Lepus  europsens,  Pallas,    Common  Hake. 

Thinly  distributed  on  the  low  grounds,  and  decreasing  in 
numbers  since  the  appearance  of  rabbits.  Said  to  be  quite 
extinct  in  Dundonnell.    A  few  still  present  in  Fisherfield. 

Lepus  variabilis,  Pallas.    Varying  Hare. 

Abundant,  and  found  down  to  sea-level  in  Applecross. 
Said  to  be  decreasing  very  much  of  late  years  in  Dundonnell, 
but,  on  the  contrary,  increasing  in  Applecross. 

Lepus  cuniculuS;  Linn,    Babbit. 

Of  comparatively  recent  introduction,  but  now  generally 
abundant  in  all  suitable  localities.  First  introduced  at 
Shieldaig  about  the  years  1867-70.  Fairly  numerous  in 
Dundonnell,  but  date  of  appearance  not  known.  First 
appeared  at  Applecross  in  1878,  and  are  increasing. 


AVES. 

Tardus  viscivorus,  Linn,    Missel  Thrush. 
Thinly  distributed  in  wooded  districts. 

Tardus  musicus,  Linn,    Song  Thrush. 

Eesident.  Fairly  abundant  where  there  is  wood  or  culti- 
vated ground,  and  increasing.  One  or  more  of  the  thrushes 
in  the  woods  at  the  head  of  Loch  Shieldaig  were  noticed  to 
have  caught  the  alarm  note  of  the  Oyster-Catcher  and  other 
shore  birds,  frequently  introducing  an  exact  imitation  into 
their  song. 

Tardus  iliacus,  Linn,    Eedwing. 

Tardus  pilaris,  Linn,    Fieldfare. 

These  two  species  are  chiefly  observed  during  the  period 
of  autumn  migration;    and   when  the   rowan  berries  are 
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abundant,  linger  to  avail  themselves  of  these,  their  favourite 
food,  before  passing  south. 

Tardus  memla,  Linn.    Blackbird. 

Fairly  plentiful,  but  not  so  numerous  as  T,  mvMcus, 
Increasing  of  late  years  in  Applecross. 

Turdus  torquatus,  Linn.    Eing  Ouzel. 

Summer  visitant.  Thinly  distributed  throughout  on  the 
rocky  hillsides,  and  found  nearly  to  the  summit  of  the 
highest  mountains. 

CincluB  aquaticus,  Bechst,    Common  Dipper. 

Generally  distributed,  and  fairly  common  both  on  streams 
and  lochs,  but  not  nearly  so  abundant  as  on  the  eastern  side 
of  the  watershed. 

Saxicola  cenanthe  (Linn.).     Wheatear. 

Summer  visitant,  generally  distributed  and  common,  but 
varying  in  numbers  from  year  to  year.  Thus  in  the  years 
1889-91  this  and  the  two  following  species  were  very 
abundant,  but  in  1892  there  was  a  marked  falling  off  in 
their  numbers,  in  fact,  the  Stonechat  did  not  come  under 
observation  in  the  Applecross  district. 

Pratincola  rubetra  (Linn.).     Whinchat. 
Summer  visitant,  varying  much  in  numbers. 

Pratincola  rubicola  (Linn.).    Stonechat. 

Local,  and  varying  in  numbers.  Found  with  the  preced- 
ing species  in  the  valleys,  but  also  ascends  to  a  considerable 
height  on  the  mountain  sides. 

RuticiUa  phoBnicurus  (Linn.).     Eedstart. 

Generally  distributed  in  the  wooded  districts,  and  next  to 
the  Willow  Wren  the  most  abundant  summer  visitant  among 
the  woodland  birds,  but  also  varies  in  number  from  year  to 
year.     Particularly  numerous  in  1891. 
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Erithacus  rubecula  {Linn,),    Bedbreast. 
Generally  distributed,  and  abundant  in  the  wooded  districts. 

Sylvia  cinerea  (Bechst.),    Whitethroat. 

Thinly  distributed  in  bushy  places,  but  not  common,  and 
confined  to  low  elevations  near  the  sea.  Applecross, 
Torridon,  Kishom. 

Regulus  cristatus,  Koch,    Golden- crested  Wren. 
Fairly  common  as  a  resident,  wherever  there  are  conifers. 

Phylloscopus  trochiluB  (Linn,),    Willow  Wren. 

Summer  visitant.  Abundant  everywhere  in  suitable 
localities.  By  far  the  most  common  of  the  woodland 
summer  birds.  A  pair  will  be  found  wherever  a  few  birches 
clothe  the  hillside. 

Phylloscopus  sibilatrix  (Bechst,),    Wood  Wren. 

Summer  visitant.  This  species,  which  has  hitherto  not 
been  recorded  as  observed  in  West  Eoss,  was  seen  and  heard 
on  several  occasions  during  the  early  summer  of  1892  in  the 
woods  at  the  head  of  Loch  Shieldaig,  and  at  Arrin-na- 
chruinneach,  on  the  southern  shore  of  Outer  Loch  Torridon. 
This  fact  is  an  important  addition  to  the  existing  evidence 
as  to  the  distribution  of  the  Wood  Wren  in  Britain,  no 
record  of  the  bird  so  far  to  the  north-west  having  been 
before  obtained. 

Acrocephalas  schoBnobsenus  (Linn.).    Sedge  Warbler, 

Summer  visitant,  rare  and  local.  Only  observed  at  the 
head  of  Loch  Torridon,  and  at  Courthill,  Kishom. 

Accentor  modularis  (Linn,),     Hedge  Sparrow. 

Abundant,  and  found  in  the  most  unlikely  situations,  as 
the  rocky  sea-shores,  or  on  islets  in  mountain  lochs. 
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Parus  major,  Linn,    Great  Titmouse. 

Eare.  Observed  only  at  Shieldaig,  and  in  woods  on  Loch 
Damph. 

Parus  coeruleus,  Linn,    Blue  Titmouse. 
Not  common.     Found  nesting  at  Torridon  and  Shieldaig. 

Parus  britannicus,  Sharpe  and  Dresser.    English  Coal 

Titmouse. 

Abundant  in  all  wooded  localities.  The  Tit  of  the 
district. 

Certhia  familiaris,  lAnn.    Creeper. 
Thinly  distributed  where  there  are  trees  of  any  size. 

Troglodytes  parvulus,  Koch,    Wren. 
Common,  and  found  in  the  wildest  and  rockiest  localities. 

Motacilla  lugubris,  Temm,  ^  Pied  Wagtail. 

Local,  and  not  numerous.  A  pair  found  nesting  in  June 
1892  on  the  cliffs  of  Eilean  Mhor,  a  rocky  islet  in  Outer 
Loch  Torridon,  in  close  proximity  to  a  colony  of  the  Herring 
Gull. 

Motacilla  melanope,  Pallas,    Grey  Wagtail. 

Bare.  Only  observed  at  Shieldaig  and  Courthill,  Loch 
Kishorn. 

Anthus  pratensis  {Linn),    Meadow  Pipit. 

Everywhere  very  abundant  on  the  moors  and  hillsides, 
and  found  almost  to  the  summits  of  the  highest  mountains. 

Anthus  trivialis  {Linn,).    Tree  Pipit. 

Summer  visitant.  Fairly  abundant  in  the  wooded 
districts. 
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Anthus  obscurns  (Lath,),    EocK  Pipit. 

Eesident  and  common  along  the  rocky  shores,  where  it 
breeds,  and  also  on  most  of  the  islands  in  Outer  Loch 
Torridon. 

Oriolus  galbula,  Idnn,    Golden  Oriole. 

Seen  at  Inverewe  about  the  year  1883  by  Mr  Osgood 
Mackenzie.  Another  specimen  shot  on  Loch  Broom  some 
years  previously. 

Ampelis  garrulus,  Linn.    Waxwing. 

Seen  in  the  garden  at  Letterewe  early  in  March  1893  by 
Mr  Osgood  Mackenzie. 

Muscicapa  grisola,  Linn,    Spotted  Flycatcher. 

Summer  visitant.  Fairly  numerous.  The  nest  is  often 
placed  on  a  ledge  of  rock  in  the  woods,  sometimes  in  a 
similar  situation  on  the  margin  of  the  sea-lochs. 

Hirundo  rustica,  Linn,    Swallow. 

A  rare  transient  visitor  only.  Solitary  birds  observed  in 
June  in  various  localities. 

Cotile  riparia  (Linn,),    Sand  Martin. 

Very  local,  and  far  from  numerous.  A  few  pairs  nest  in 
the  river  bank  at  the  head  of  Loch  Torridon.  Also  at 
Applecross. 

Ligurinus  chloris  (Linn,),    Greenfinch. 

Appears  to  be  an  uncommon  resident.  Only  observed  in 
1890  at  Shieldaig.     Perhaps  a  recent  colonist. 

Passer  domesticus,  Linn,    Common  Sparrow. 

Local  resident,  but  seems  to  be  rapidly  increasing  in 
numbers  and  extent  of  range.  In  most  districts  of  West 
Eoss  of  recent  colonisation  only.  Not  known  previous  to 
the  year  1887  at  Shieldaig,  where  it  is  now  abundant. 
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Fringilla  coelebs,  Linn,    Chaffinch. 

Very  abundant.    Perhaps  the  most  common  resident  wood- 
land species. 

Linota  cannabina  {Linn),    Linnet. 

Resident,  not  common,  and  local.""  Only  observed  at  the 
head  of  Loch  Torridon. 

Linota  flavirostrlB  {Linn.),    Twite. 

Resident.  Very  abundant  everywhere.  Breeds  in  the 
long  heather  on  the  hillsides. 

Pyrrhula  europflea,  Vieill,    Bullfinch. 

Well  represented  in  the  wooded  districts,  and  extending 
its  range  with  the  increase  of  plantations.  Not  known 
previous  to  the  year  1885  at  Torridon  House,  where  it  is 
now  numerous.  Common  in  Dundonnell,  less  so  in  Fisher- 
field.     Resident. 

Loxia  curvirostra,  Linn,    Common  Crossbill. 
Resident  in  the  Gairloch  district. 

Emberiza  miliaria,  Linn,    Common  Bunting. 

Abundant  where  there  is  cultivated  land,  especially  at  the 
head  of  Loch  Torridon,  where  it  outnumbers  E.  citrinella. 
Resident. 

Emberiza  citrinella,  Linn,    Yellow  Bunting. 

Abundant  and  resident  where  there  is  cultivation,  and 
also  not  unfrequently  found  in  the  woods. 

Emberiza  schceniclus,  Linn,    Reed  Bunting. 

Resident,  fairly  common,  but  local.  Observed  at  Torridon, 
Shieldaig,  and  Applecross,  nesting  among  heather  on  the 
margin  of  lochs  and  ditches. 
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Plectrophanes  nivalis  (Linn,),    Snow  Bunting. 

Winter  visitant,  but  a  few  pairs  each  year  remain  to  breed 
on  the  higher  mountain  tops. 

The  breeding  range  of  the  Snow  Bunting  in  the  Highlands 
is  unquestionably  of  much  greater  extent  than  was  suspected 
until  within  the  last  few  years.  In  the  year  1886,  the  first 
nest  recorded  for  the  mainland  of  Scotland  was  found  by  one 
of  the  authors  in  the  Assynt  district  of  West  Sutherland. 
Since  that  time  three  or  four  nests  at  least  have  been 
obtained  in  the  same  locality,  and  in  1893  one  was  also 
recorded  for  the  first  time  from  the  Banffshire  Cairngorms 
(see  Ann,  Scot.  Nat,  Hist.,  1893,  p.  181). 

In  West  Ross  we  have  not  as  yet  actually  seen  the  nest, 
or  heard  of  its  being  taken  by  others,  but  the  birds  have 
been  repeatedly  seen  in  summer  on  the  highest  peaks  in  the 
Fisherfield,  Kinlochewe,  Ben  Damph,  and  Applecross  forests ; 
while  in  July  1889  Snow  Buntings  were  watched  through 
binoculars  feeding  fully-fiedged  young  on  a  mountain-top  in 
the  Torridon  forest. 

From  the  inaccessibility  and  rugged  nature  of  the  ground 
which  the  birds  frequent — usually  the  loose  quartzite  scree 
slopes  on  the  highest  and  most  difficult  parts  of  the  moun- 
tain,— they  may  very  easily  escape  observation,  and  it  is 
probable  that  few  of  the  higher  mountains  in  West  Eoss, 
where  the  ground  is  suitable,  are  without  a  pair  or  two  of 
Snow  Buntings  during  the  breeding  season. 

Alauda  arvensis,  Linn.     Skylark. 

Very  local,  and  seems  to  be  confined  to  the  grass -lands  at 
the  heads  of  the  sea-lochs,  and  even  there  not  found  in 
places  apparently  suitable.  Entirely  absent  from  the  moor- 
lands.    Said  to  be  decreasing  in  Applecross. 

Stumus  vulgaris,  Idnn,    Common  Starling. 

Very  local,  but  seems  to  be  rapidly  spreading.  Has  only 
appeared  in  some  districts  during  the  last  few  years.  Not 
known  at  Shieldaig  prior  to  1890.  Five  or  six  pairs  were 
observed  nesting  in  the  cliifs  of  Eilean  Mhor,  Outer  Loch 
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Torridon,  in  June  1892.  Said  to  have  come  to  Applecross 
about  the  year  1883.  Eeported  common  in  Fisherfield, 
especially  in  flocks  in  the  autumn.     Resident. 

Pastor  roseus  {Linn,),    Eose-Coloured  Pastor. 

An  adult  male  specimen  was  shot  some  years  ago  at  the 
head  of  Loch  Torridon.  The  bird  had  been  noticed  for  some 
days  previously,  feeding  amongst  and  alighting  on  the  backs 
of  sheep,  in  company  with  common  Starlings.  This  speci- 
men was  preserved,  and  is  now  in  the  possession  of  Mr' 
Darroch  of  Torridon. 

Pica  rustica  (Scopoli).    Magpie. 

On  the  authority  of  Donald  Matheson,  a  pair  of  Magpies 
nested  many  years  ago  at  Culags,  in  Strathcarron.  A  pair 
were  also  seen  at  Inveran,  on  Loch  Maree,  in  the  winter 
of  1891. 

Corvus  monedula,  Linn.    Jackdaw. 

Resident,  very  local,  but  probably  increasing  in  distribu- 
tion. The  only  breeding-site  known  to  us  is  at  Applecross, 
where  about  a  dozen  pairs  were  found  nesting  in  a  limestone 
scar  above  the  village  in  June  1892. 

Corvus  comix,  Linn.    Hooded  Crow. 

Though  relentlessly  persecuted,  still  maintains  its  position 
as  a  fairly  common  resident  species,  and  most  abundant  in 
the  vicinity  of  the  coast-line.  A  specimen  with  a  patch  of 
grey  between  the  shoulders,  and  the  back  black — ^thus  having 
the  appearance  of  a  hybrid  between  this  species  and  C.  corone, 
a  species  that  has  not  come  under  notice  in  the  district — 
was  observed  on  the  shore  of  Loch  Torridon  in  1892.  Two 
specimens  with  similar  colouring  were  also  seen  in  the 
"  keeper*s  larder  "  at  Applecross  in  the  same  year. 

Corvus  frugilegUB,  Linn,    Rook. 

There  are  rookeries  at  Dundonnell,  Gairloch,  Tullich  in 
Strathcarron,  and  Applecross.   The  birds  travel  long  distances 
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to  feed,  and  often  roost  in  large  numbers  on  Shieldaig 
Island  in  July  and  August,  ten  miles  from  the  nearest 
colony.  Eooks  are  reported  to  have  first  come  to  Applecross 
about  1863,  and  to  have  become  very  destructive  of  recent 
years,  taking  both  eggs  and  young  of  grouse,  and  also  some- 
times carrying  off  young  ducklings,  chickens,  and  even 
goslings. 

Corvus  corax,  Linn,    Eaven. 

Though  the  numbers  of  this  species  have  been  reduced  to 
a  low  limit  through  constant  persecution,  it  now  enjoys  a 
certain  amount  of  immunity  from  molestation,  and  a  few 
pairs  still  haunt  the  recesses  of  the  deer  forests.  A  pair 
have  bred  for  many  years,  and  still  nest,  on  Sron  na  Fithich 
(The  Eaven's  Nose),  at  the  western  end  of  Ben  Shieldaig, 
above  the  village.  Eeported  as  still  fairly  common  in  Apple- 
cross,  but  decreasing. 

Caprimulgus  europseus,  Linn.    Common  Nightjar. 

Summer  visitant,  rare  and  local.  Occurs  every  year  in 
the -wood  at  the  head  of  Loch  Shieldaig,  arriving  early' in 
June.     The  nest  has  been  taken  at  Applecross. 

Upupa  epops,  Linn.    Hoopoe. 

The  Eev.  E.  S.  Marshall  records  one,  shot  on  the  shore 
near  Loch  Duich  in  September  1877  (see  Ann,  Scot.  Nat. 
Hist,  1894,  p.  113). 

Cuculus  canorus,  Linn.    Cuckoo. 
A  common  and  generally  distributed  summer  visitant. 

Strix  flammea,  Linn,    Barn  Owl. 

Eesident,  not  common,  and  very  local.  Breeds  on  Shieldaig 
Island. 

Symium  aluco  {Linn),    Tawny  Owl. 
A  common  resident  in  all  the  wooded  districts. 


abundant,  linger  to  avail  themselves  of  these,  their  favourite  i 
food,  before  passing  south, 

ToxdUB  merala,  Lmn.     Blackbikd. 
Fairly   plentiful,  but    not   ao   numerous   as    T.    musi/ms.  , 
Increasing  of  late  years  in  Applecross. 

Turdas  torqaatns,  Linn.     Eing  Ouzel. 

Summer  visitant     Thinly  distrihuted  throughout  on  th^'l 

rocky  hillsides,  and  found  nearly  to   the   summit   of   the  J 

highest  mountains. 

Cinclus  aquatious,  Bechst.    Common  Dippeh. 

Generally  distributed,  and  fairly  common  both  on  streams 

and  lochs,  but  not  nearly  so  abundant  as  on  the  eastern  side 

of  the  watershed. 

Saxicola  mnanthe  {Linn.).  Wheateau. 
Summer  visitant,  generally  distributed  and  common,  but 
varying  in  numbei's  from  year  to  year.  Thus  in  the  years 
1889-91  this  and  the  two  following  species  were  very 
abundant,  but  in  1892  there  was  a  marked  falling  off'  in 
their  numbers,  in  fact,  the  Stonechat  did  not  come  under 
observation  in  the  Applecross  district 

Pratincola  rubetra  (Linn.).     WuufCHAT. 
Summer  visitant,  varying  much  in  numbers. 

Pratincola  rubicola  (Linn.).    Stonechat. 
Local,  and  varying  in  numbers.     Found  with  the  preced- 
ing species  in  the  valleys,  but  also  ascends  to  a  considerable 
height  on  the  mountain  sides, 

Buticilla  phcBnicurus  (Linn.).     Sedstart. 

Generally  distributed  in  the  wooded  districts,  and  next  to 

the  Willow  Wren  the  most  abundant  summer  visitant  among 

the  woodland  birds,  but  also  varies  in  number  from  year  to 

year.     Particularly  numerous  in  1891. 
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Erithacns  rubecnla  {Linn,),    Bedbreast. 
Generally  distributed,  and  abundant  in  the  wooded  districts. 

Sylvia  cinerea  {Bechst,),    Whitethroat. 

Thinly  distributed  in  bushy  places,  but  not  common,  and 
confined  to  low  elevations  near  the  sea.  Applecross, 
Torridon,  Kishorn. 

Regulus  cristatus,  Koch,    Golden- crested  Wren. 
Fairly  common  as  a  resident,  wherever  there  are  conifers. 

Phylloscopus  trochilus  {Linn,),    Willow  Wren. 

Summer  visitant.  Abundant  everywhere  in  suitable 
localities.  By  far  the  most  common  of  the  woodland 
summer  birds.  A  pair  will  be  found  wherever  a  few  birches 
clothe  the  hillside. 

Phylloscopus  sibilatrix  {Bechst),    Wood  Wren. 

Summer  visitant.  This  species,  which  has  hitherto  not 
been  recorded  as  observed  in  West  Eoss,  was  seen  and  heard 
on  several  occasions  during  the  early  summer  of  1892  in  the 
woods  at  the  head  of  Loch  Shieldaig,  and  at  Arrin-na- 
chruinneach,  on  the  southern  shore  of  Outer  Loch  Torridon. 
This  fact  is  an  important  addition  to  the  existing  evidence 
as  to  the  distribution  of  the  Wood  Wren  in  Britain,  no 
record  of  the  bird  so  far  to  the  north-west  having  been 
before  obtained. 

Acrocephalus  schoenobaenus  {Linn).    Sedge  Warbler, 

Summer  visitant,  rare  and  local.  Only  observed  at  the 
head  of  Loch  Torridon,  and  at  Courthill,  Kishorn. 

Accentor  modularis  {Linn).     Hedge  Sparrow. 

Abundant,  aud  found  in  the  most  unUkely  situations,  as 
the  rocky  sea-shores,  or  on  islets  in  mountain  lochs. 
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Sula  bassana  (Linn,),    Gannet. 

Visits  Loch  Torridon  in  small  numbers  after  the  breeding- 
season.  The  nearest  nesting-sites  are  Stack  and  Sula  Sgeir, 
north  of  the  Butt  of  Lewis. 

Ardea  cinerea,  Linn.    Common  Heron. 

Common  everywhere  along  the  shores.  There  are  heronries 
on  islands  in  several  freshwater  lochs  in  Dundonnell  and 
Gairloch,  and  the  birds  also  breed  in  small  numbers  on  the 
islands  in  Outer  Loch  Torridon — Shieldaig  Island  usually 
holding  two  to  three  pairs.  They  are  numerous  in  Apple- 
cross,  where  they  nest  in  large  numbers  on  the  cliflf-ledges 
above  the  sea. 

Anser  cinereus,  Meyer,    Grey-lag  Goose. 

Occasionally  seen  on  Loch  Torridon  in  winter.  Does  not 
appear  to  breed  anywhere  in  West  Boss  except  on  the  islands 
in  Loch  Maree. 

Anser  albifrons  (Scopoli).    White-fronted  Goose. 

One  is  said  to  have  been  killed  at  Kinlochewe,  February 
1893. 

Bemicla  brenta  {Pallas),    Brent  Goose. 

A  specimen  of  this  goose  was  shot  at  the  head  of  Loch 
Torridon  in  the  winter  of  1891. 

Cygnus  musicus,  Bechst,    Whooper. 

Comes  to  Loch  na  Loin  in  Glen  Shieldaig  every  winter,  in 
flocks  of  from  twelve  to  twenty  birds.  Also  seen  on  Loch  na 
Sheallag  in  Dundonnell  during  hard  weather. 

Anas  boscas,  Linn.    Mallard. 

Common  and  resident ;  a  pair  or  two  breeding  on  most  of 
the  shallow  weedy  lochans  amongst  the  hills,  and  on  some  of 
the  larger  lochs  on  the  low  ground. 
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Erithacns  rubecnla  {Linn.),    Bedbreast. 
Generally  distributed,  and  abundant  in  the  wooded  districts. 

Sylvia  cinerea  (Bechst),    Whitethroat. 

Thinly  distributed  in  bushy  places,  but  not  common,  and 
confined  to  low  elevations  near  the  sea.  Applecross, 
Torridon,  Kishom. 

Regulus  cristatus,  Koch,    Golden- crested  Wren. 
Fairly  common  as  a  resident,  wherever  there  are  conifers. 

Phylloscopus  trochilus  (Linn,),    Willow  Wren. 

Summer  visitant.  Abundant  everywhere  in  suitable 
localities.  By  far  the  most  common  of  the  woodland 
summer  birds.  A  pair  will  be  found  wherever  a  few  birches 
clothe  the  hillside. 

Phylloscopus  sibilatrix  (BechsL).    Wood  Wren. 

Summer  visitant.  This  species,  which  has  hitherto  not 
been  recorded  as  observed  in  West  Eoss,  was  seen  and  heard 
on  several  occasions  during  the  early  summer  of  1892  in  the 
woods  at  the  head  of  Loch  Shieldaig,  and  at  Arrin-na- 
chruinneach,  on  the  southern  shore  of  Outer  Loch  Torridon. 
This  fact  is  an  important  addition  to  the  existing  evidence 
as  to  the  distribution  of  the  Wood  Wren  in  Britain,  no 
record  of  the  bird  so  far  to  the  north-west  having  been 
before  obtained. 

Acrocephalus  schoenobaenus  (Linn.).    Sedge  Warbler. 

Summer  visitant,  rare  and  local.  Only  observed  at  the 
head  of  Loch  Torridon,  and  at  Courthill,  Kishorn. 

Accentor  modularis  (Linn,),     Hedge  Sparrow. 

Abundant,  and  found  in  the  most  unlikely  situations,  as 
the  rocky  sea-shores,  or  on  islets  in  mountain  lochs. 


idinffs  of  1 

PaniB  major,  Linn.     Great  Titmouse. 
Rare.     Observed  only  at  Shieldaig,  and  in  woods  on  Loch 
Dampli. 

Paras  ccanileuH,  Linn.     Blue  TiTMOOSK, 
Not  common.     Found  nesting  at  Torridou  and  Shieldaig. 

Parus  britannicua,  Sharpe  and  Dresser.     EsCLisn  Coal 

Titmouse. 
Abundant  in  all  wooded  localities.      The    Tit    of    the 
district, 

Certhia  familiaris,  Linn.     Oreefek. 
Thinly  distributed  where  there  are  trees  of  any  size. 

Troglodytes  panralus,  Koch.    Wren. 
Commou,  and  found  in  the  wildest  and  rockiest  localities. 

Motacilla  Ingubria,  Temm.  ,  PlED  Wagtail. 

Local,  and  not  numerous.  A  pair  found  nestinj"  in  June 
1892  on  the  cliffs  of  Eilean  Mhor,  a  rocky  islet  in  Outer 
Loch  Torridon,  in  close  proximity  to  a  colony  of  the  Herring 
Gull. 

Motacilla  melanope,  Pallas.    Grey  Wagtail, 

Rare.  Only  observed  at  Shieldaig  and  Courthill,  Loch 
Kishorn. 

Antbus  pratensis  {Linn.).    Meadow  Pipit. 
Everywhere  very  abundant  on  the  moors  and  hillsides, 
and  found  almost  to  the  summits  of  the  highest  mountains. 

Anthns  triviaUa  {[Ann.).     Tree  Pipit. 
Summer    visitant.       Fairly    abundant    in    the    wooded 
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Anthus  obscurus  {Lath),    EocK  Pipit. 

Eesident  and  common  along  the  rocky  shores,  where  it 
breeds,  and  also  on  most  of  the  islands  in  Outer  Loch 
Torridon. 

Oriolus  galbula,  Linn,    Golden  Oriole. 

Seen  at  Inverewe  about  the  year  1883  by  Mr  Osgood 
Mackenzie.  Another  specimen  shot  on  Loch  Broom  some 
years  previously. 

Ampelis  garrulus,  Linn,    Waxwing. 

Seen  in  the  garden  at  Letterewe  early  in  March  1893  by 
Mr  Osgood  Mackenzie. 

Muscicapa  grisola,  Linn,    Spotted  Flycatcher. 

Summer  visitant.  Fairly  numerous.  The  nest  is  often 
placed  on  a  ledge  of  rock  in  the  woods,  sometimes  in  a 
similar  situation  on  the  margin  of  the  sea-lochs. 

Hirundo  rustica,  Linn,    Swallow. 

A  rare  transient  visitor  only.  Solitary  birds  observed  in 
June  in  various  localities. 

Cotile  riparia  {Linn,),    Sand  Martin. 

Very  local,  and  far  from  numerous.  A  few  pairs  nest  in 
the  river  bank  at  the  head  of  Loch  Torridon.  Also  at 
Applecross. 

Ligurinus  chloris  {Linn),    Greenfinch. 

Appears  to  be  an  uncommon  resident.  Only  observed  in 
1890  at  Shieldaig.     Perhaps  a  recent  colonist. 

Passer  domesticus,  Linn,    Common  Sparrow. 

Local  resident,  but  seems  to  be  rapidly  increasing  in 
numbers  and  extent  of  range.  In  most  districts  of  West 
Eoss  of  recent  colonisation  only.  Not  known  previous  to 
the  year  1887  at  Shieldaig,  where  it  is  now  abundant. 


Fringilla  ccelebs,  Linn.     Cbajfikcu. 

Very  abundant.  Perhaps  the  most  common  resident  wood- 
laud  species. 

Linota  cannabina  (Zinn.).     Linnet. 

Keaident,  not  common,  and  local.""'  Only  observed  at  the 
head  of  Loch  Torridou. 

Linota  flavirostriB  {Limh.).    Twite. 

Kesident.  Very  abundant  everywhere.  Breeds  in  the 
long  heather  on  the  hillaidea. 

Pjrrhnla  enropsa,  VieilL     EuLLFlNCll. 

Well  represented  in  the  wooded  districts,  and  extending 
ita  range  with  the  increase  of  plantations.  Not  knowa 
previous  to  the  year  1885  at  Torridon  House,  where  it  is 
now  numerous.  Common  in  Dundonnell,  leas  so  in  Fiaher- 
field.     Eesident. 

Lozia  curvirostra,  Linn.    Common  Crossbili,, 
Eesident  in  the  Gairloch  district. 

Emberiza  miliaria,  Linn.     Common  Bunting. 

Abundant  where  there  is  cultivated  land,  especially  at  the 
head  of  Loch  Torridon,  where  it  outnumbers  E.  citrinella. 
Resident. 

Emberiza  citrinella,  Linn.    Yellow  Bunting. 

Abundant  and  resident  where  there  is  cultivation,  and 
alao  not  unfrequeutly  found  in  the  woods. 

Emberiza  schcenielus,  Linn.     Reed  Bunting. 

Eesident,  fairly  common,  but  local.  Observed  at  Torridon, 
Shieldaig,  and  Applecross,  nesting  among  heather  on  the 
margin  of  lochs  and  ditches. 
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Plectrophanes  nivalis  (Linn),    Snow  Bunting. 

Winter  visitant,  but  a  few  pairs  each  year  remain  to  breed 
on  the  higher  mountain  tops. 

The  breeding  range  of  the  Snow  Bunting  in  the  Highlands 
is  unquestionably  of  much  greater  extent  than  was  suspected 
until  within  the  last  few  years.  In  the  year  1886,  the  first 
nest  recorded  for  the  mainland  of  Scotland  was  found  by  one 
of  the  authors  in  the  Assynt  district  of  West  Sutherland. 
Since  that  time  three  or  four  nests  at  least  have  been 
obtained  in  the  same  locality,  and  in  1893  one  was  also 
recorded  for  the  first  time  from  the  Banfishire  Cairngorms 
(see  Ann,  Scot,  Nat.  Hist.,  1893,  p.  181). 

In  West  Eoss  we  have  not  as  yet  actually  seen  the  nest, 
or  heard  of  its  being  taken  by  others,  but  the  birds  have 
been  repeatedly  seen  in  summer  on  the  highest  peaks  in  the 
Fisherfield,  Kinlochewe,  Ben  Daraph,  and  Applecross  forests ; 
while  in  July  1889  Snow  Buntings  were  watched  through 
binoculars  feeding  fully-fledged  young  on  a  mountain-top  in 
the  Torridon  forest. 

From  the  inaccessibility  and  rugged  nature  of  the  ground 
which  the  birds  frequent — usually  the  loose  quartzite  scree 
slopes  on  the  highest  and  most  difficult  parts  of  the  moun- 
tain,— they  may  very  easily  escape  observation,  and  it  is 
probable  that  few  of  the  higher  mountains  in  West  Eoss, 
where  the  ground  is  suitable,  are  without  a  pair  or  two  of 
Snow  Buntings  during  the  breeding  season. 

Alauda  arvensis,  Linn.     Skylakk. 

Very  local,  and  seems  to  be  confined  to  the  grass -lands  at 
the  heads  of  the  sea-lochs,  and  even  there  not  found  in 
places  apparently  suitable.  Entirely  absent  from  the  moor- 
lands.    Said  to  be  decreasing  in  Applecross. 

Stumus  vulgaris,  Linn,    Common  Starling. 

Very  local,  but  seems  to  be  rapidly  spreading.  Has  only 
appeared  in  some  districts  during  the  last  few  years.  Not 
known  at  Shieldaig  prior  to  1890.  Five  or  six  pairs  were 
observed  nesting  in  the  clitfs  of  Eilean  Mhor,  Outer  Loch 
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Tomdou,  in  June  1892.  Said  to  have  come  to  Applecross 
about  the  year  1883.  Reported  common  in  Fisherfield, 
especially  in  fiocks  in  the  autumn.     Resident. 

Pastor  roseua  (Linn.).     EosE-CoLOtTEED  Pastor. 

An  adult  male  specimen  was  shot  some  years  ago  at  the 
head  of  Loch  Torridon,  The  bird  liad  been  noticed  for  some 
days  previously,  feeding  amongst  and  alighting  on  the  backs 
of  sheep,  in  company  with  common  Starlings.  This  speci- 
men was  preserved,  and  is  now  in  the  possession  of  Mi 
Darroch  of  Torridon. 

Pica  ruBtica  (Scopoli).    Magpie. 

On  the  authority  of  Donald  Matheson,  a  pair  of  Magpies 

nested  many  years  ago  at  Culags,  in  Strathoarron.     A  pair 

were  also  seen  at  Inveran,  on  Loch  Maree,  in  the    winter 

of  1891. 

Corvna  monedula,  Linn.    Jackdaw. 

Resident,  very  local,  but  probably  increasing  in  distribu- 
tion. The  only  breeding-site  known  to  us  is  at  Applecross, 
where  about  a  dozen  pairs  were  found  nesting  in  a  limestone 
scar  above  the  village  in  June  1892. 

Corvus  comix,  Linn.     Hooded  Ceow. 

Though  relentlessly  persecuted,  still  maintains  its  position 
as  a  fairly  common  resident  species,  and  most  abundant  in 
the  vicinity  of  the  coast-line.  A  specimen  with  a  patch  of 
grey  between  the  shoulders,  and  the  back  black — thus  having 
the  appearance  of  a  hybrid  between  this  species  and  C.  eorone, 
a  species  that  has  not  come  under  notice  in  the  district — 
was  observed  on  the  shore  of  Loch  Torridon  in  1892.  Two 
specimens  with  similar  colouring  were  also  seen  in  the 
"  keeper's  larder  "  at  Applecross  in  the  same  year. 

Corvns  fhigilegns,  Zinn.    Rook. 

There  are  rookeries  at  Dundonnell,  Gairloch,  TuUich  in 
Strathcarron,  and  Applecross.   The  birds  travel  long  distances 
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to  feed,  and  often  roost  in  large  numbers  on  Shieldaig 
Island  in  July  and  August,  ten  miles  from  the  nearest 
colony.  Eooks  are  reported  to  have  first  come  to  Applecross 
about  1863,  and  to  have  become  very  destructive  of  recent 
years,  taking  both  eggs  and  young  of  grouse,  and  also  some- 
times carrying  off  young  ducklings,  chickens,  and  even 
gosUngs. 

Corvus  corax,  Linn.    Eaven. 

Though  the  numbers  of  this  species  have  been  reduced  to 
a  low  limit  through  constant  persecution,  it  now  enjoys  a 
certain  amount  of  immunity  from  molestation,  and  a  few 
pairs  still  haunt  the  recesses  of  the  deer  forests.  A  pair 
have  bred  for  many  years,  and  still  nest,  on  Sron  na  Fithich 
(The  Eaven's  Nose),  at  the  western  end  of  Ben  Shieldaig, 
above  the  village.  Eeported  as  still  fairly  common  in  Apple- 
cross,  but  decreasing. 

Caprimulgus  europaeus,  Linn.    Common  Nightjar. 

Summer  visitant,  rare  and  local.  Occurs  every  year  in 
the -wood  at  the  head  of  Loch  Shieldaig,  arriving  early' in 
June.     The  nest  has  been  taken  at  Applecross. 

Upupa  epops,  Linn.    Hoopoe. 

The  Eev.  E.  S.  Marshall  records  one,  shot  on  the  shore 
near  Loch  Duich  in  September  1877  (see  Ann.  Scot.  Nat. 
Hist,  1894,  p.  113). 

Cuculus  canorus,  Linn.    Cuckoo. 
A  common  and  generally  distributed  summer  visitant. 

Strix  flammea,  Linn.    Barn  Owl. 

Eesident,  not  common,  and  very  local.  Breeds  on  Shieldaig 
Island. 

Symium  aluco  (Linn.).    Tawny  Owl. 
A  common  resident  in  all  the  wooded  districts. 
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Asio  acdpitriaas  (Pallas).    Short-eaeed  Owl. 
A  nest,  whicli  may  luost   probably  be  ascribed  to  this 
species,  was  found  among  the  heather  on  the  hillside  in  Glen 
Shieldaig  some  years  ago,  from  -which  the  yoang  were  taken. 

CircnB  cyuieas  (Linn.).     Hkn-Haeeiee. 

Appears  to  be  now  very  rare.     Reported  as  sometimes 
seen  iu  Dundonnell,  but  becoming  very  scarce. 

Bnteo  vnlgariB,  Leach.  Common  Buzzard. 
Eesident,  thinly  distributed,  and  decreasing  in  numbers. 
Nests  annually  on  several  mountains  in  the  Applecross 
district.  Nested  near  the  bead  of  Loch  Gairon  in  1893. 
There  is  a  handsome,  light-coloured  variety  in  the  Museum 
of  Science  and  Art,  Edinburgh,  which  was  obtained  in  the 
Shieldaig  forest  in  the  autumn  of  1893. 

Aqnila  cbryseetns  (Linn.).  Golden  Eagle. 
Thanks  to  the  protection  of  the  proprietors,  this  species 
has  not  decreased  in  numbers  of  late  years,  and  a  few  pairs 
breed  annually  in  Dundonnell,  Gairlocb,  and  Applecross. 
Without  particularising  the  localities  of  the  different  eyries, 
we  may  mention  the  existence  of  two  in  the  Dundonnell 
forest;  two  in  Fisherfield,  where  the  eagles  are  reported  to  be 
increasing ;  at  least  three  in  the  neighbourhood  of  Loch 
Maree;  one  in  Ben  Damph  forest;  and  perhaps  as  many  as 
five  in  Applecross. 

HaliffituB  albicilla  (Linn.).  Sea-Eaglk. 
Probably  now  extinct  as  a  resident  species.  On  the 
authority  of  AVm.  Macdonald,  head-keeper,  Torridon,  a  pair  of 
sea-eagles  nested  up  to  the  year  1889 — when  his  acquaint- 
ance with  the  locality  ceased — in  the  Ben  Damph  forest 
Kothing,  however,  was  seen  of  these  birds  in  1890-91.  An 
adult  was  trapped  about  1880  in  Glen  Shieldaig,  and  released 
after  being  kept  for  some  weeks  in  confinement.  Reported 
as  occasionally  seen  in  Fisherfield.  John  Stuart,  Applecross, 
reports  three  as  seen  there  in  the  winter  of  1893. 
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Accipiter  nisiis  {Linn.),    Spasrow  Hawk. 

Appears  to  be  a  somewhat  rare  resident  in  Applecross. 
A  pair  nested  on  Shieldaig  Island  in  1892.  Not  detected 
by  the  keepers  in  Tonidon  and  Applecross. 

IGIyhs  ictiniiS)  Savigny.    Kite. 

Eeported  as  "  about  extinct "  in  Applecross,  and  probably 
non-existent  in  the  district  as  a  resident  species. 

Palco  islandos,  Gmel.    Iceland  Falcon. 

One  killed  at  Inverbroom,  May  1851  (Bond,  ZoologiM, 
1851,  p.  3275). 

Falco  peregrinus,  Tunstall.    Peregrine  Falcon. 

Eesident,  fairly  abundant,  and  still  holding  its  own, 
although  certainly  not  free  from  persecution.  Few  of  the 
mountains  in  the  district  that  afford  suitable  nesting-sites 
are  without  a  pair  of  peregrines. 

Falco  sesalon,  Tunstall,     Merlin. 

Although  the  district  aflPords  many  suitable  haunts  for  the 
Merlin,  this  little  falcon  is  far  from  common  in  Torridon 
and  Applecross,  though  it  is  reported  as  fairly  abundant  in 
Fisherfield  and  Dundonnell.  Its  comparative  absence  in 
Applecross  may  be  due  to  the  scarcity  of  larks  and  other 
small  birds  on  the  moorlands  of  that  region, 

Falco  tinnunculus,  Linn,    Common  Kestrel. 

The  most  abundant  hawk  of  the  district,  breeding  com- 
monly in  the  rocky  burn- sides  and  in  the  woodlands. 

Phalacrocorax  carbo  {Linn,),    Cormorant. 

Fairly  common  in  the  sea-lochs,  but  has  not  a  breeding 
station,  to  our  knowledge,  in  the  area. 

Phalacrocorax  graculus  {Linn),    Shag. 

Common  along  the  coasts.  Several  breeding  sites  in  Outer 
Loch  Torridon. 
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Sola  bassana  (Linn.).    G&sset. 

Visits  Loch  Torridon  in  small  numbers  after  the  breeding- 
season.  The  nearest  nesting-sites  are  Stack  and  Sula  Sgeir, 
north  of  the  Butt  of  Lewis. 

Ardea  clnerea,  Linn.    Common  Hekon. 

Common  everywhere  along  the  shores.  There  are  heronries 
on  islands  in  several  freshwater  lochs  iu  Dundonnell  and 
Gaiilooh,  and  the  birds  also  breed  iu  small  numbers  on  the 
islands  in  Outer  Loch  Torridon — Shieldaig  Island  usually 
holding  two  to  three  pairs.  They  are  numerous  in  Apple- 
crosSj  where  they  nest  in  large  numbers  on  the  cUff-ledges 
above  the  sea. 

Anser  cinereua,  Mcijer.     Grev-lag  Goose. 

Occasionally  seen  on  Loch  Torridon  in  winter.  Does  not 
appear  to  breed  anywhere  in  West  Eoss  except  on  the  islands 
in  Loch  Maree. 

Anser  albifronB  {Scopoli).    White- fronted  Goose. 

One  is  said  to  have  been  killed  at  Kinlochewe,  February 
1893. 

Bemicla  brenta  {Pallas).    Bbent  Goose. 

A  specimen  of  this  goose  was  shot  at  the  head  of  Loch 
Torridon  in  the  winter  of  189L 

Cygnus  mueicuB,  Bechst.    Whooper. 

Comes  to  Loch  na  Loin  in  Glen  Shieldaig  every  winter,  in 
flocks  of  from  twelve  to  twenty  birds.  Also  seen  on  Loch  na 
Sheallag  in  Dundonnell  daring  hai'd  weather. 

Anas  boscas,  Linn.    Mallard. 

Common  and  resident ;  a  pair  or  two  breeding  on  most  of 
the  shallow  weedy  lochans  amongst  the  hills,  and  on  some  of 
the  larger  lochs  on  the  low  ground. 
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Querquedula  crecca  (Linn),    Teal. 

Common  as  a  breeding  species,  and  perhaps  more  abundant 
than  the  Mallard.  Found  nesting  among  the  heather  near 
the  margin  of  hill-lochs,  at  an  elevation  of  considerably  over 
1000  feet. 

Mareca  penelope  (Linn.).    Wigeon. 

In  the  summer  not  common,  and  only  observed  at  the  head 
of  Loch  Torridon.  Common  as  a  winter  visitant  to  Apple- 
cross,  and  along  the  coasts  of  Dundonnell,  etc. 

Fuligula  ferina  (Linn.),    Pochard. 

Fairly  abundant  in  winter.  Has  been  killed  at  the  head 
of  Loch  Damph. 

Fuligula  marila  (Linn,).    Scaup. 
Winter  visitant ;  tolerably  numerous  in  Dundonnell. 

Fuligula  cristata  (Leach).    Tufted  Duck. 
Observed  as  a  winter  visitant  in  Dundonnell. 

Clangula  glaucion  (Linn).    Golden  Eye. 
Winter  visitant ;  occurs  also  on  migration.    Not  uncommon. 

Somateria  moUissima  {Linn).    Eider  Duck. 

Is  reported  as  occasionally  seen  in  the  vicinity  of  South 
Eona,  an  island  off  the  coast  of  West  Ross. 

CBdemia  nigra  (iinn.).    Common  Scoter. 

Reported  by  W.  Macdonald  as  common  on  Loch  Torridon 
in  winter,  and  also  seen  inland  on  Lochs  Damph  and  Coultrie. 

Mergus  merganser,  Ldnn    Goosander. 

Seen  on  Loch  Torridon  in  winter  and  early  spring,  and 
breeds  sparingly  in  Gairloch  and  Applecross.     Reported  as 
nesting  on  the  Torridon  river,  at  the  head  of  Loch  Damph, 
and  near  the  margins  of  fresh- water  lochs  in  Applecross. 
VOL.  xn.  2  D 
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Hergns  serrator,  Linn.     Red-bseasted  MEiiOAHSEB. 

Besident.  Abondant  and  generally  diatrtbuted;  nesting  on 
islands  and  on  the  luargina  both  of  sea-  and  fresh-water  lochs. 
Qoite  the  moat  common  sea-duck  of  the  district 


Hergns  albellns,  Idnn.    Smew. 

A  pair,  one  of  which  was  an  old  male,  seen  a  few  years 
ago  by  W.  Macdonald  on  a  small  fresh-water  loch  on  the 
north  side  of  Loch  Torridon. 


Colombft  palombua,  Linn.    Ring  Dove. 

Fiiirly   abundant,   and,   as   elsewhere   in   the   Highlands, 
decidedly  on  the  increase. 

Columba  livia,  Bonnat.     Eock  Dove. 

Common  along  the  rocky  shores  of  the  sea-lochs  and  outer 

coast,  a  pair  or  two  breeding  in  every  suitable  cave  or  crevice. 

Columba  tenas,  Linn.  Stock  Dove. 
The  Eev.  E.  S.  Marshall  writes  in  the  Anncds  of  Scot. 
Nat.  Hist.,  1894,  p.  115,  under  the  heading,  "  Stock  Dove  in 
West  Eoas  ";  "  It  may  therefore  be  worth  while  to  record  the 
fact  that  in  late  August  or  early  September  1877  I  shot  a 
specimen  close  to  the  shooting  lodge  of  Dorisduan,  Kintail, 
West  Koss,  and  frequently  saw  birds  of  this  species  while 
fishing  the  river  Croe.  I  cannot,  of  course,  speak  with  any 
confidence  upon  the  question  of  their  having  bred  thereabouts, 
or  immigrated  after  the  nesting  season;  but  the  compara- 
tively early  time  of  year,  and  the  tolerable  frequency  of  their 
occurrence,  make  it  quite  as  likely  as  not  that  they  had  been 
resident  through  the  summer." 


^^Ul( 


Pha&ianus  colchicns,  Linn.    Pheasant. 
Introduced  in  several  localities  in  Dundouuell,  Gairloch, 
Ld  Applectoss. 
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Perdix  cinerea,  Latham,    Partridge. 

Sparingly  distributed  where  there  is  cultivated  land,  and 
said  to  be  fairly  numerous  in  Dundonnell. 


Lagopus  mutus  {Montin).    Ptarmigan. 

Common  on  most  of  the  higher  mountains.  The  nests  that 
have  come  under  our  notice  have  been  placed  on  the  slopes 
some  little  way  down  from  the  summit  ridge,  and  usually  on 
the  sunny  side  of  the  hill. 

Lagopus  scoticus  (Latham).    Bed  Grouse. 

Generally  distributed,  but  varying  much  in  numbers  from 
year  to  year  in  different  parts  of  the  area.  The  general  con- 
sensus of  opinion  seems  to  be  that  the  grouse  are  decreasing 
in  most  districts,  the  reasons  given  being  disease,  wet  seasons, 
and — in  Applecross — the  destruction  of  eggs  and  young  by 
the  rooks. 

Tetrao  tetrix,  Linn,    Black  Game. 

Fairly  numerous,  and  increasing  in  the  woods  around  Loch 
Torridon.  When  wire  fences  were  first  put  up  at  Shieldaig 
the  black  game  were  nearly  all  destroyed  by  flying  against 
them;  but  this  cause  of  destruction  gradually  ceased  to 
operate  as  the  birds  became  accustomed  to  the  wires,  and  the 
numbers  are  now  nearly  at  their  former  level.  Eeported  as 
decreasing  of  late  years  in  Dundonnell  and  Applecross. 

Grex  pratensis  {Bechst),    Landrail. 

Summer  visitant  to  the  cultivated  lowlands,  where  it  is 
fairly  abundant,  but  varying  in  numbers  from  year  to  year. 

Gallinula  chloropus  {Linn,).    Moor-Hen. 

Very  local  and  few  in  number ;  may  be  regarded  as  a  rai'e 
bird  in  Applecross. 
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Associated  with  the  quartzite  is  a  band  of  limestone  which 
crops  out  here  and  there  along  the  line  between  Loch  Broom 
and  the  head  of  Loch  Kishorn.  The  outcrops  are  generally 
interrupted  and  of  little  breadth,  and  it  is  only  along  the 
eastern  side  of  Glen  Kishorn  that  this  rock  covers  any  extent 
of  ground.  But  wherever  it  occurs  there  is  an  immediate 
change  in  the  character  of  the  country.  Eich  herbage  and 
an  abundance  of  flowering  plants,  many  of  which  are  peculiar 
to  a  limestone  soil,  clothe  the  ground ;  insect  life  swarms, 
and  there  is  a  corresponding  increase  in  the  number  and 
variety  of  the  smaller  birds,  especially  of  those  species  which 
are  insectivorous.  It  is  a  great  contrast  to  pass  from  thp 
barren  quartzite  ridges  that  rise  above  Glen  Kishorn,  where 
the  Ptarmigan's  croak  and  the  hoarse  bark  of  the  Raven  are 
the  only  sounds  to  be  heard,  to  the  lower  limestone  slopes, 
rich  in  vegetation,  where  the  air  is  filled  with  the  incessant 
notes  of  Wheatear  and  Whinchat,  and  diversified  by  belts  of 
natural  wood  resounding  with  the  song  of  Thrush  and  Black- 
bird, Eedstart,  Willow- Wren,  and  Tree-Pipit,  and  the  calls  of 
Cole-Tits  and  Chaffinches. 

3.  The  Eastern  Schist  Zone, — The  eastern  schists  fringe 
the  eastern  side  of  the  Dundonnell  area,  and  extending 
southwards,  occupy  the  greater  part  of  Strathcarron  and 
Lochalsh.  Composed  chiefly  of  different  varieties  of 
quartzose  and  micaceous  schist  and  gneiss,  they  are  generally 
richer  in  alumina  than  the  rocks  to  the  west,  and  conse- 
quently yield  more  readily  to  atmospheric  weathering,  with 
an  accompanying  production  of  a  thin  soil  of  sandy  clay. 
The  country  where  these  rocks  occur  is  therefore  for  the 
most  part  fairly  well  clothed  with  grass  and  heather. 

Our  acquaintance  with  this  part  of  West  Ross  is  at  present 
very  limited,  but  it  will  probably  be  found  that  the  bird-life 
in  this  region  approximates  more  closely  to  that  of  the 
heathery  moorlands  of  the  Central  and  Eastern  Highlands. 

Glaciation. — Nowhere  in  Scotland  are  the  traces  of  the 
Glacial  Period  more  distinctly  marked  than  in  the  area 
under  consideration,  and  especially  in  Torridon,  Applecross, 
and  the  western  side  of  Strathcarron.  The  great  ice-sheet, 
travelling  seawards  from  a  centre  of  dispersion  that  lay  con- 
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siderably  to  the  eastwards  of  the  present  watershed,  has  left 
the  unmistakable  footprints  of  its  course  in  the  smoothed 
and  striated  rock-surfaces,  strewn  with  perched  boulders, 
that  are  found  everywhere  on  the  shoulders  and  ridges,  and 
even  in  some  cases  on  the  very  summits  of  the  hills. 

The  later  valley  glaciers  that  marked  the  close  of  the 
Glacial  Period,  have  further  swept  out  the  detrital  drift  and 
boulder-clay  left  behind  by  the  ice-sheet,  leaving  the 
bottoms  and  sides  of  the  valleys  bared  to  the  rocky  floor, 
with  here  and  there  only  a  fringe  or  group  of  barren,  stony 
moraines. 

The  ground  suitable  for  cultivation  is  therefore  of  very 
limited  extent,  and  the  arable  lands  are  mostly  confined  to 
the  raised  beaches  at  the  heads  and  along  the  shores  of  the 
sea-lochs,  and  to  the  alluvial  deltas  of  the  larger  streams. 
Hence  the  birds  usually  associated  with  cultivation,  such  as 
the  House  Sparrow,  Corn  Bunting,  Partridge,  and  Landrail, 
are  extremely  local  in  their  distribution,  and  almost  entirely 
confined  to  the  coast-line.  The  streams  flowing  through 
these  rocky  glens  carry  little  sediment  to  the  sea,  and  even 
when  in  heavy  flood  will,  from  the  nature  of  the  rocks  over 
which  they  flow,  be  charged  only  with  coarse  sand  and  shingle. 

There  are  consequently  no  muddy  foreshores  to  attract  the 
waders,  no  ooze-banks  covered  with  zostera  for  the  sea- ducks 
and  wild  geese.  Both  these  classes  of  birds  are  in  fact  thinly 
and  locally  distributed,  and  the  latter  appear  only  to  visit 
the  shores,  in  any  numbers  under  stress  of  weather  in  winter. 

On  the  shingle  beaches  however,  Arctic  Terns,  Oyster- 
Catchers,  and  Einged  Plover  breed  in  considerable  numbers; 
while  the  long  range  of  rocky  coast  and  scattered  islets 
aiford  nesting  sites  for  Eock-Doves,  Gulls,  Shags,  and  a  few 
Black  Guillemots,  though  there  are  no  great  breeding  colonies 
of  Guillemots  and  Puffins,  such  as  those  found  farther  to  the 
north  on  the  lofty  cliffs  of  West  Sutherland. 

The  Fauna. 

It  has  been  mentioned  that  the  districts  under  considera- 
tion include  some  of  the  wildest  and  most  rugged  country  in 
the  Western  Highlands. 
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In  such  an  area  it  might  naturally  have  been  expected 
that  some  of  the  rarer  species  of  carnivorous  mammals,  such 
as  the  Wild  Cat,  the  Marten,  the  Polecat,  and  the  Badger, 
might  find  an  asylum  wherein  they  would  be,  to  some  extent 
at  least,  free  from  that  relentless  persecution  which  is  slowly 
but  surely  efifectjing  their  extermination  in  Britain.  It  is 
disappointing  to  make  known  the  fact  that  such  is  not  the 
case.  Even  in  remote  West  Boss  these  species  are  now  not 
only  exceedingly  rare,  but  on  the  very  verge  of  extinction. 
While  the  day  of  these  rare  furred  carnivores  is  past  and 
gone,  yet,  thanks  to  the  protecting  influence  of  the  deer 
forests,  through  their  sanctuarial  character,  their  feathered 
prototypes  the  Golden  Eagle,  the  Buzzard,  the  Peregrine 
Falcon,  and  the  Merlin,  still  abide  in  some  numbers.  Thanks 
also  to  the  same  protecting  cause,  the  Black  and  Eed- 
throated  Divers  still  find  a  summer  retreat  in  the  forest 
lochs. 

A  remarkable  feature  in  the  ornithology  of  West  Boss  is 
the  almost  entire  absence  of  bird-life  over  wide  stretches  of 
country.  On  the  moorlands  birds  are  singularly  sparsely 
scattered;  and  though  the  Bed  Grouse,  the  Curlew,  the 
Golden  Plover,  the  Greenshank,  the  Bing  Ouzel,  and  the 
Meadow  Pipit  are  represented,  yet  in  certain  districts  one 
may  walk  for  hours  over  what  would  elsewhere  be  suitable 
haunts  for  these  species,  without  catching  a  glimpse  of  their 
forms  or  being  made  aware  of  their  presence  through  their 
cries.  Nor  is  bird-life  more  abundantly  represented  in  the 
valleys  and  lowlands  of  Torridon  and  Applecross.  Indeed, 
we  find  such  common  and  characteristic  species  as  the 
Lapwing  and  the  Skylark  so  extremely  limited  in  their 
numbers,  and  so  very  local  in  their  distribution,  that  a 
casual  visitor  would  almost  be  justified  in  regarding  them  as 
absent ;  and  yet  localities  eminently  suitable — to  all  appear- 
ance— for  these  and  other  species  are  many. 

The  cause  of  this  remarkable  dearth  of  ground-building 
species  among  birds  is  not,  we  think,  far  to  seek,  and  has 
already  been  alluded  to  in  our  remarks  upon  the  climatic 
and  geological  peculiarities  of  the  area.  Thus  the  rainfall  we 
know  to  be  excessive ;  while  the  nature  and  lie  of  the  rocks 
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is  over  large  areas  unfavourable  to  an  effective  surface 
drainage.  The  effect  of  these  conditions  is  most  prejudicial 
to  the  chances  of  the  chick-life  of  the  species  named.  Many 
broods  must  be  completely  drowned  out,  while  in  others  only 
a  very  small  proportion  of  the  normal  number  would  survive 
the  many  dangers  of  such  a  morass-like  nursery.  The  result 
is  that  no  increase  accrues  to  the  breeding  stock ;  indeed,  in 
some  species,  as  the  Eed  and  Black  Grouse,  the  numbers  are 
said  to  be  on  the  decline. 

With  the  woodland  species,  on  the  other  hand,  the  con- 
ditions of  life  would  seem  to  be  the  reverse  of  unfavourable. 
The  wooded  portions  are  not  very  considerable,  and  are  often 
widely  separate,  yet  they  are  veritable  oases  of  bird-life. 
There  are,  however,  some  notable  absentees  among  common 
arboreal  species,  birds  which  do  not,  as  yet,  seem  to  have 
sought  a  home  in  the  woodlands,  and  among  others  the 
Magpie  and  the  Great  Titmouse  may  be  mentioned  here. 
Indeed,  West  Eoss  affords  an  opening  for  colonists ;  and  it 
may  be  remarked  in  this  connection  that  the  Eabbit,  the 
Starling,  the  Eook,  and  even  the  Sparrow,  are  among  recent 
immigrants  whose  advent  has  been  duly  chronicled,  and 
which  are,  as  yet,  far  from  numerous  or  general.  Hence  it 
is  not  unlikely  that  other  species,  now  unknown  to  the 
area,  will  in  course  of  time  become  established  within  its 
limits. 

Mammalia. 

The  unfortunate  status  of  some  of  the  more  interesting 
and  rarer  mammals  has  already  been  alluded  to;  and  all 
the  necessary  particulars  relating  to  the  27  species  of 
this  class  which  are  known  to  us  as  inhabiting  or  visiting 
the  districts  under  consideration  will  be  found  in  detail  in 
the  annotated  list  which  forms  the  concluding  section  of 
this  contribution.  It  may,  however,  be  remarked  that 
within  the  last  few  days  we  have  examined  a  specimen  of 
the  Bank  Vole,  which  is  not  onlv  an  addition  to  the  fauna  of 
Ross-shire,  but  the  most  northerly  record  for  the  species  in 
Britain. 
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The  foUowing  is  a  summary  of  the  Mammalia  of  the 
district : — 


Chiroptera, 

1  species. 

Insectivora, 

4      „ 

Carnivora, 

9      „ 

Cetacea, 

2      „ 

Ungulata, 

2      „ 

Eodentia, 

9      „ 

27      „ 

AVES. 

Of  the  132  species  of  birds  which  have  come  under  our 
notice,  or  which  have  been  reported  to  us,  no  less  than  91 
breed  annually  within  the  area,  while  11  only  of  this  total 
take  the  rank  of  casual  visitors.  No  doubt  many  rare  birds 
have  from  time  to  time  visited,  and  do  visit,  West  Ross- 
shire,  but  the  number  of  the  resident  naturalists  is  so  small 
that  most  of  these  pass  unnoticed. 

We  have  already  made  some  allusion  to  the  birds  in  the 
general  remarks  on  the  fauna  and  elsewhere,  and  as  each 
species  is  treated  of  in  the  annotated  list  that  follows,  little 
remains  to  be  said  regarding  them.  There  are,  however,  a 
few  species  deserving  special  mention. 

The  White-tailed  Eagle,  which  for  some  years  has  been 
considered  to  be  extinct  as  a  resident  species  on  the  main- 
land of  Great  Britain,  we  have  good  authority  for  saying 
nested  in  the  district  down  to  1889,  and  may,  perhaps,  still 
survive. 

The  Snow  Bunting  is  another  rare  resident  worthy  of 
notice.  Some  common  and  generally  distributed  species  are 
quite  rare,  and  we  can  only  account  for  such  being  the  case 
on  the  supposition  that  they  are  perhaps  recent  colonists. 
These  are  the  Sedge  Warbler,  Great  Titmouse,  Blue  Titmouse, 
Greenfinch,  Jackdaw,  etc. 

As  regards  the  movements  of  migratory  birds,  the  coast  of 
West  Ross-shire  does  not  lie  in  the  course  of  the  main  West 
Coast  stream,  which  appears  to  be  very  much  confined  to  the 
shores  and  isles  of  the  Minch  and  the  Little  Minch.     The 
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British  Association  Committee  on  the  Migration  of  Birds, 
were  furnished  with  returns  from  the  lighthouse  on  South 
Eona,  situated  off  the  coast  of  West  Eoss,  and  midway 
between  its  shores  and  those  of  the  Isle  of  Skye,  and  the 
data  supplied  make  it  quite  evident  that  little  or  no  migra- 
tion occurs  there. 

The  avifauna  of  the  districts,  as  known  to  us,  may  be 
summarised  as  follows : — 


Eesidents,   . 
Summer  visitants,   . 
Winter  visitants, 
Visitors  on  migration. 
Casuals, 
Hypothetical, 

Total  avifauna. 


72 )  Breeding 
19  I  species. 
23 

3 
11 

4 


132 


MAMMALIA. 

Vespertilio  pipistrellus  (Schreb.).    Pipistrelle. 

Fairly  common  in  wooded  districts.  This  is  the  only 
species  of  Bat  that  has  been  identified. 

Erinaceus  europaeus,  Linn.    Hedgehog. 

A  Hedgehog  was  killed  at  Fasag,  at  the  head  of  Loch 
Torridon,  in  the  winter  of  1891,  and  was  supposed  to  have 
come  from  Achnasheen,  where  they  occur  sparingly.  Not 
known  in  Dundonnell  or  Applecross. 

Talpa  europaea,  Linn,    Mole. 

Generally  abundant.  First  appeared  in  Applecross  about 
the  year  1842,  and  is  now  very  numerous  there.  Found 
high  up  on  green  spots  in  the  hills,  Dundonnell. 

Sorex  tetragonurus,  Herman.    Common  Shrew. 

« 

Sorex  minutus,  Linn.    Lesser  Shrew. 

One  specimen  obtained  at  Ob  Meallaidh,  Shieldaig,  in  1892. 
VOL.  xn.  "1  e, 
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Felis  catus,  Linn.    Wild  Cat. 

Very  scarce,  but  not  yet  quite  extinct  in  Dundonnell  and 

Applecross.     Formerly  very  plentiful,  but  rapidly  decreasing 

in  numbers  during  the  last  twenty  years.    Two  were  trapped 

in  Dundonnell  during  the  spring  of  1891 ;  and  one,  a  very 

fine  specimen,  at  Fisherfield  in  1890.     The  last  Wild  Cat 

trapped  by  Donald  Matheson  in  Shieldaig  was  in  1886,  up 

to  which  date  he  was  getting  from  one  to  five  every  season. 

Specimens — a  male  and  a  female — in  the  Museum  of  Science 

and  Art,  Edinburgh,  were  obtained  at  Strome  Ferry  in  the 

year  1884. 

Canis  vulpes,  Linn.    Fox. 

Generally  distributed  and  abundant.  Enjoys  a  certain 
amount  of  protection  in  the  deer  forests. 

Mustek  martes,  Linn.    Marten. 

Has  become  extremely  rare  during  the  last  few  years. 
Not  seen  in  Shieldaig  since  1885.  A  female  was  trapped  at 
the  Black  Eock  on  Loch  Damph  in  January  1893,  and 
another  killed  at  Kinlochewe  in  February  of  the  same  year. 
Supposed  to  be  extinct  or  nearly  so  in  Dundonnell ;  the  last 
one  heard  of  in  this  district  was  trapped  by  Wm.  Morrison 
about  twenty-six  years  ago.  Very  rare  now  in  Applecross. 
One  killed  in  1893. 

Mustek  vulgaris,  Urxl.    Weasel. 
Fairly  abundant,  but  not  so  numerous  as  the  next  species. 

Mustek  erminea,  Linn.    Stoat. 
Generally  distributed,  and  fairly  common  in  all  districts. 

Mustek  putorius,  Linn.    Polecat. 

Becoming  extremely  scarce,  but  still  occasionally  met  with 
in  Dundonnell.     N"o  record  from  Applecross. 

Lutra  vulgaris,  Urxl.     Otter. 

Probably  more  abundant  than  is  generally  supposed,  owing 
to  its  retiring  habits.     Fairly  numerous  in  Torridon,  about 
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the  islands  and  wooded  margins  of  the  sea-lochs.  Frequently 
met  with  in  Dundonnell,  though  hardly  to  be  called  abun- 
dant. 

Males  taxus  (Schreb.).    Badger, 

Appears  to  be  quite  extinct  in  all  districts.  Not  obtained 
at  Shieldaig  since  about  the  year  1850,  and  disappeared  from 
Applecross  about  the  same  date.  Formerly  plentiful  in 
Dundonnell,  but  now  believed  to  be  extinct,  the  last  having 
been  trapped  by  W.  Morrison  in  Gruinard  about  1867. 

Phoca  vitulina,  Idnn.     Common  Seal. 

A  few  frequent  Loch  Torridon.  Often  seen  in  Little  Loch 
Broom,  Gruinard  Bay,  and  other  sea-lochs. 

HalichcBrus  gryphus  (Fab.).    Grey  Seal. 

A  large  seal,  probably  attributable  to  this  species,  was 
killed  in  Loch  Torridon  a  few  years  ago. 

Globicephalus  melas  (Trail).    Pilot  Whale. 
Frequently  met  with  in  small  schools  in  Loch  Torridon. 

Phoccena  communis  (F.  Cuv.).    Porpoise. 
Abundant  off  the  coast,  and  often  seen  in  the  sea-lochs. 

Cervus  elaphus,  Linn.    Eed  Deer. 

The  greater  part  of  West  Eoss  being  under  forest.  Red 
Deer  are  abundant  throughout,  and  believed  to  be  increasing. 
The  following  forests  are  included  in  the  area : — Ehidoeroch 
(part  of),  Dundonnell,  Gruinard,  Fisherfield  and  Letterewe, 
Kinlochewe,  Flowerdale,  Shieldaig,  Torridon,  Ben  Damph, 
Glen  Shieldaig,  Applecross,  New  Kelso,  Coulin,  Achnashellach, 
and  parts  of  Attadale,  Kintail,  and  Dorisduan.  The  deer 
are  reported  to  be  increasing  very  much  on  Fisherfield, 
where  the  average  number  is  estimated  at  about  4000. 
Average  number  on  Applecross  said  to  be  about  2000. 
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Gapreolns  caprsea,  Ghay.    Eoe  Deer. 

Fairly  common  in  all  the  wooded  districts,  but  said  to  be 
scarce  in  Dundonnell  and  Fisherfield.  Average  number  at 
Applecross  about  80. 

Mus  sylvaticns,  Linn.    Long-tailed  Field  Mouse. 

Generally  distributed,  and  abundant  in  all  suitable 
localities. 

Mus  mnsculns,  Linn.    House  Mouse. 

Universally  distributed,  and  abundant  wherever  there  are 
houses. 

Mus  decumanns,  Pallas.    Brown  Eat. 

Abundant  everywhere.  Found  among  the  rocks  on  the 
sea-shore,  and  occurs  on  Inverbain  Island  in  Loch  Torridon, 
and  on  one,  if  not  more,  of  the  Summer  Isles. 

Arvicola  amphibia  {Linn.).    Water  Vole. 

Generally  present,  and  abundant  on  the  margins  of  streams 
and  lochs  suited  to  its  habits.  The  melanic  variety,  as  is 
usual  throughout  the  Highlands,  is  the  characteristic 'form; 
and  indeed  the  ordinary  brown  race  is  regarded  as  only  of 
casual  occurrence,  and  is  not  even  known  in  Dundonnell  and 
Applecross,  where  the  black  variety  is  very  common. 

Arvicola  agrestis,  De  Selys.    Field  Vole. 

Generally  distributed,  and  plentiful  among  the  rough 
grass  on  the  moorlands  and  hillsides.  A  vole,  probably  of 
this  species,  was  observed  on  the  summit  of  Ben  Bhan,  at  an 
elevation  of  2750  feet,  in  June  1892. 

Arvicola  glareolus  (Schreb.).    Bank  Vole. 

A  fine  male  specimen  was  received  by  Messrs  Macleay  of 
Inverness  from  Sir  John  Fowler  of  Braemore  in  April  1894, 
and  was  examined  by  us  while  in  the  flesh.  This  occurrence 
of  A.  glareolus  at  Braemore  is  believed  to  be  the  most 
northerly  record  for  this  species  in  Britain. 
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Lepus  enropsens,  Pallas,    Common  Hare. 

Thinly  distributed  on  the  low  grounds,  and  decreasing  in 
numbers  since  the  appearance  of  rabbits.  Said  to  be  quite 
extinct  in  Dundonnell.    A  few  still  present  in  Fisherfield. 

Lepus  variabilis,  Pallas.    Varying  Hare. 

Abundant,  and  found  down  to  sea-level  in  Applecross. 
Said  to  be  decreasing  very  much  of  late  years  in  Dundonnell, 
but,  on  the  contrary,  increasing  in  Applecross. 

Lepus  cuniculus,  Linn.    Babbit. 

Of  comparatively  recent  introduction,  but  now  generally 
abundant  in  all  suitable  localities.  First  introduced  at 
Shieldaig  about  the  years  1867-70.  Fairly  numerous  in 
Dundonnell,  but  date  of  appearance  not  known.  First 
appeared  at  Applecross  in  1878,  and  are  increasing. 


AVES. 

Turdus  viscivorus,  Linn.    Missel  Thrush. 
Thinly  distributed  in  wooded  districts. 

Turdns  mnsicus,  Linn,    Song  Thrush. 

Eesident.  Fairly  abundant  where  there  is  wood  or  culti- 
vated ground,  and  increasing.  One  or  more  of  the  thrushes 
in  the  woods  at  the  head  of  Loch  Shieldaig  were  noticed  to 
have  caught  the  alarm  note  of  the  Oyster-Catcher  and  other 
shore  birds,  frequently  introducing  an  exact  imitation  into 
their  song. 

Turdus  iliacus,  Linn.    Kedwing. 

Tardus  pilaris,  lAnn.    Fieldfare. 

These  two  species  are  chiefly  observed  during  the  period 
of  autumn  migration;    and   when  the   rowan  berries  are 
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abundant,  linger  to  avail  themselves  of  these,  their  favourite 
food,  before  passing  south. 

Tardus  merula,  Linn.    Blackbird. 

Fairly  plentiful,  but  not  so  numerous  as  T.  musiciis. 
Increasing  of  late  years  in  Applecross. 

Turdus  torquatus,  Linn.     Eing  Ouzel. 

Summer  visitant.  Thinly  distributed  throughout  on  the 
rocky  hillsides,  and  found  nearly  to  the  summit  of  the 
highest  mountains. 

Cinclus  aquaticus,  Bechst.    Common  Dipper. 

Generally  distributed,  and  fairly  common  both  on  streams 
and  lochs,  but  not  nearly  so  abundant  as  on  the  eastern  side 
of  the  watershed. 

Saxicola  cenanthe  (Linn.).    Wheatear. 

Summer  visitant,  generally  distributed  and  common,  but 
varying  in  numbers  from  year  to  year.  Thus  in  the  years 
1889-91  this  and  the  two  following  species  were  very 
abundant,  but  in  1892  there  was  a  marked  falling  off  in 
their  numbers,  in  fact,  the  Stonechat  did  not  come  under 
observation  in  the  Applecross  district. 

Pratincola  rubetra  (Linn.).     Whinchat. 
Summer  visitant,  varying  much  in  numbers. 

Pratincola  rubicola  (Linn.).    Stonechat. 

Local,  and  varying  in  numbers.  Found  with  the  preced- 
ing species  in  the  valleys,  but  also  ascends  to  a  considerable 
height  on  the  mountain  sides. 

Ruticilla  phcBnicnrus  (Linn.).     Eedstart. 

Generally  distributed  in  the  wooded  districts,  and  next  to 
the  Willow  Wren  the  most  abundant  summer  visitant  among 
the  woodland  birds,  but  also  varies  in  number  from  year  to 
year.     Particularly  numerous  in  1891. 
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Erithacus  rubecola  {Linn,),    Bedbreast. 
Generally  distributed,  and  abundant  in  the  wooded  districts. 

Sylvia  cinerea  (Bechst).    Whitethroat. 

Thinly  distributed  in  bushy  places,  but  not  common,  and 
confined  to  low  elevations  near  the  sea.  Applecross, 
Torridon,  Kishom. 

Regulus  cristatus,  Koch.    Golden- crested  Wren. 
Fairly  common  as  a  resident,  wherever  there  are  conifers. 

Phylloscopus  trochilus  {Linn.).    Willow  Wren. 

Summer  visitant.  Abundant  everywhere  in  suitable 
localities.  By  far  the  most  common  of  the  woodland 
summer  birds.  A  pair  will  be  found  wherever  a  few  birches 
clothe  the  hillside. 

Phylloscopus  sibilatrix  {Bechst.).    Wood  Wren. 

Summer  visitant.  This  species,  which  has  hitherto  not 
been  recorded  as  observed  in  West  Boss,  was  seen  and  heard 
on  several  occasions  during  the  early  summer  of  1892  in  the 
woods  at  the  head  of  Loch  Shieldaig,  and  at  Arrin-na- 
chruinneach,  on  the  southern  shore  of  Outer  Loch  Torridon. 
This  fact  is  an  important  addition  to  the  existing  evidence 
as  to  the  distribution  of  the  Wood  Wren  in  Britain,  no 
record  of  the  bird  so  far  to  the  north-west  having  been 
before  obtained. 

Acrocephalus  schoenobSBnus  {Linn.).    Sedge  Warbler, 

Summer  visitant,  rare  and  local.  Only  observed  at  the 
head  of  Loch  Torridon,  and  at  Courthill,  Bashom. 

Accentor  modularis  {Linn.).     Hedge  Sparrow. 

Abundant,  and  found  in  the  most  unlikely  situations,  as 
the  rocky  sea-shores,  or  on  islets  in  mountain  lochs. 
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to  feed,  and  often  roost  in  large  numbers  on  Shieldaig 
Island  in  July  and  August,  ten  miles  from  the  nearest 
colony.  Rooks  are  reported  to  have  first  come  to  Applecross 
about  1863,  and  to  have  become  very  destructive  of  recent 
years,  taking  both  eggs  and  young  of  grouse,  and  also  some- 
times carrying  off  young  ducklings,  chickens,  and  even 
goslings. 

Gorvus  corax,  Linn,    Baven. 

Though  the  numbers  of  this  species  have  been  reduced  to 
a  low  limit  through  constant  persecution,  it  now  enjoys  a 
certain  amount  of  immunity  from  molestation,  and  a  few 
pairs  still  haunt  the  recesses  of  the  deer  forests.  A  pair 
have  bred  for  many  years,  and  still  nest,  on  Sron  na  Fithich 
(The  Raven's  Nose),  at  the  western  end  of  Ben  Shieldaig, 
above  the  village.  Eeported  as  still  fairly  common  in  Apple- 
cross,  but  decreasing. 

Caprimulgus  europsBus,  Linn,    Common  Nightjar. 

Summer  visitant,  rare  and  local.  Occurs  every  year  in 
the  wood  at  the  head  of  Loch  Shieldaig,  arriving  early  in 
June.     The  nest  has  been  taken  at  Applecross. 

Upupa  epops,  Linn,    Hoopos. 

The  Bev.  E.  S.  Marshall  records  one,  shot  on  the  shore 
near  Loch  Duich  in  September  1877  (see  Ann,  Scot,  Nat. 
Hist,  1894,  p.  113). 

Guculns  canoms,  Linn,    CucEOO. 
A  common  and  generally  distributed  summer  visitant. 

Strix  flammea,  Linn,    Barn  Owl. 

Besident,  not  common,  and  very  local.  Breeds  on  Shieldaig 
Island. 

Symium  aluco  {Linn).    Tawny  Owl, 
A  common  resident  in  all  the  wooded  districts. 
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Asio  accipitrinus  {Pallas).    Short-eared  Owl. 

A  nest,  which  may  most  probably  be  ascribed  to  this 
species,  was  found  among  the  heather  on  the  hillside  in  Glen 
Shieldaig  some  years  ago,  from  which  the  young  were  taken. 

Gircas  cyaneus  {Linn),    Hen-Harrier. 

Appears  to  be  now  very  rare.  Reported  as  sometimes 
seen  in  Dundonnell,  but  becoming  very  scarce. 

Buteo  vulgaris,  Leach.    Common  Buzzard. 

Besident,  thinly  distributed,  and  decreasing  in  numbers. 
Nests  annually  on  several  mountains  in  the  Applecross 
district.  Nested  near  the  head  of  Loch  Carron  in  1893. 
There  is  a  handsome,  light-coloured  variety  in  the  Museum 
of  Science  and  Art,  Edinburgh,  which  was  obtained  in  the 
Shieldaig  forest  in  the  autumn  of  1893. 

Aquila  chryssBtus  {Linn.).    GtOLDEN  Eagle. 

Thanks  to  the  protection  of  the  proprietors,  this  species 
has  not  decreased  in  numbers  of  late  years,  and  a  few  pairs 
breed  annually  in  Dundonnell,  Gairloch,  and  Applecross. 
Without  particularising  the  localities  of  the  different  eyries, 
we  may  mention  the  existence  of  two  in  the  Dundonnell 
forest;  two  in  Fisherfield,  where  the  eagles  are  reported  to  be 
increasing;  at  least  three  in  the  neighbourhood  of  Loch 
Maree;  one  in  Ben  Damph  forest;  and  perhaps  as  many  as 
five  in  Applecross. 

HaliflBtus  albicilla  {Linn.).    Sea-Eagle. 

Probably  now  extinct  as  a  resident  species.  On  the 
authority  of  Wm.  Macdonald,  head-keeper,  Torridon,  a  pair  of 
sea-eagles  nested  up  to  the  year  1889 — when  his  acquaint- 
ance with  the  locality  ceased — in  the  Ben  Damph  forest. 
Nothing,  however,  was  seen  of  these  birds  in  1890-91.  An 
adult  was  trapped  about  1880  in  Glen  Shieldaig,  and  released 
after  being  kept  for  some  weeks  in  confinement.  Eeported 
as  occasionally  seen  in  Fisherfield.  John  Stuart,  Applecross, 
reports  three  as  seen  there  in  the  winter  of  1893. 
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Accipiter  nisus  (Linn,),    Sparrow  Hawk. 

Appears  to  be  a  somewhat  rare  resident  in  Applecross. 
A  pair  nested  on  Shieldaig  Island  in  1892.  Not  detected 
by  the  keepers  in  Torridon  and  Applecross. 

Milvus  ictinus^  Savigny.    Kite. 

Reported  as  "  about  extinct "  in  Applecross,  and  probably 
non-existent  in  the  district  as  a  resident  species. 

Falco  islandns,  Chnel.    Iceland  Falcon. 

One  killed  at  Inverbroom,  May  1851  (Bond,  Zoologist, 
1851,  p.  3275). 

Falco  peregrinus,  Tunstall    Peregrine  Falcon. 

Resident,  fairly  abundant,  and  still  holding  its  own, 
although  certainly  not  free  from  persecution.  Few  of  the 
mountains  in  the  district  that  afford  suitable  nesting-sites 
are  without  a  pair  of  peregrines. 

Falco  SBsalon,  Tunstall,    Merlin. 

Although  the  dLstrict  affords  many  suitable  haunts  for  the 
Merlin,  this  little  falcon  is  far  from  common  in  Torridon 
and  Applecross,  though  it  is  reported  as  fairly  abundant  in 
Fisherfield  and  Dundonnell.  Its  comparative  absence  in 
Applecross  may  be  due  to  the  scarcity  of  larks  and  other 
small  birds  on  the  moorlands  of  that  region, 

Falco  tinnunculus,  lAnn,    Common  Kestrel. 

The  most  abundant  hawk  of  the  district,  breeding  com- 
monly in  the  rocky  burn- sides  and  in  the  woodlands. 

Phalacrocoraz  carbo  {Linn,).    Cormorant. 

Fairly  common  in  the  sea-lochs,  but  has  not  a  breeding 
station,  to  our  knowledge,  in  the  area. 

Phalacrocoraz  graculus  {Linn).    Shag. 

Common  along  the  coasts.  Several  breeding  sites  in  Outer 
Loch  Torridon. 
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Sala  bassana  {Linn.),    Gannet. 

Visits  Loch  Torridon  in  small  numbers  after  the  breeding- 
season.  The  nearest  nesting-sites  are  Stack  and  Sula  Sgeir, 
north  of  the  Butt  of  Lewis. 

Ardea  chierea,  Linn,    Common  Hekon. 

Common  everywhere  along  the  shores.  There  are  heronries 
on  islands  in  several  freshwater  lochs  in  Dundonnell  and 
Gairloch,  and  tlie  birds  also  breed  in  small  numbers  on  the 
islands  in  Outer  Loch  Torridon — Shieldaig  Island  usually 
holding  two  to  three  pairs.  They  are  numerous  in  Apple- 
cross,  where  they  nest  in  large  numbers  on  the  cliflf-ledges 
above  the  sea. 

Anser  cinereus,  Meyer,    Grey-lag  Goose. 

Occasionally  seen  on  Loch  Torridon  in  winter.  Does  not 
appear  to  breed  anywhere  in  West  Ross  except  on  the  islands 
in  Loch  Maree. 

Anser  albifrons  (Scopoli).    White- fronted  Goose. 

One  is  said  to  have  been  killed  at  Kinlochewe,  February 
1893. 

Bemicla  brenta  (Pallas),    Brent  Goose. 

A  specimen  of  this  goose  was  shot  at  the  head  of  Loch 
Torridon  in  the  winter  of  1891. 

Cygnus  musicuB,  Bechst.    Whooper. 

Comes  to  Loch  na  Loin  in  Glen  Shieldaig  every  winter,  in 
flocks  of  from  twelve  to  twenty  birds.  Also  seen  on  Loch  na 
Sheallag  in  Dundonnell  during  hard  weather. 

Anas  boscas,  Linn,    Mallard. 

Common  and  resident ;  a  pair  or  two  breeding  on  most  of 
the  shallow  weedy  lochans  amongst  the  hills,  and  on  some  of 
the  larger  lochs  on  the  low  ground. 
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Querquedola  crecca  (Linn,).    Teal. 

Common  as  a  breeding  species,  and  perhaps  more  abundant 
than  the  Mallard.  Found  nesting  among  the  heather  near 
the  margin  of  hill-lochs,  at  an  elevation  of  considerably  over 
1000  feet 

Mareca  penelope  (Linn.).    Wigeon. 

In  the  summer  not  common,  and  only  observed  at  the  head 
of  Loch  Torridon.  Common  as  a  winter  visitant  to  Apple- 
cross,  and  along  the  coasts  of  Dundonnell,  etc. 

Fnligola  farina  (Linn.),    Pochard. 

Fairly  abundant  in  winter.  Has  been  killed  at  the  head 
of  Loch  Damph. 

Folignla  marila  {Linn.).    Scaup. 
Winter  visitant ;  tolerably  numerous  in  Dundonnell. 

Fnligola  cristata  (Leach).    Tufted  Duck. 
Observed  as  a  winter  visitant  in  Dundonnell. 

Clangnla  glaucion  (Linn.).    Golden  Eye. 
Winter  visitant ;  occurs  also  on  migration.    Not  uncommon. 

Somateria  moUissima  {Linn.).    Eider  Duck. 

Is  reported  as  occasionally  seen  in  the  vicinity  of  South 
Ilona,  an  island  off  the  coast  of  West  Ross. 

(Edemia  nigra  (Ztnn.).    Common  Scoter. 

Reported  by  W.  Macdonald  as  common  on  Loch  Torridon 
in  winter,  and  also  seen  inland  on  Lochs  Damph  and  Coultrie. 

Mergns  merganser,  Linn.    Goosander. 

Seen  on  Loch  Torridon  in  winter  and  early  spring,  and 
breeds  sparingly  in  Gairloch  and  Applecross.     Reported  as 
nesting  on  the  Torridon  river,  at  the  head  of  Loch  Damph, 
and  near  the  margins  of  fresh- water  lochs  in  Applecross. 
VOL.  xn.  2  D 
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Perdix  cinerea,  Latham.    Partridgb. 

Sparingly  distributed  where  there  is  cultivated  land,  and 
said  to  be  fairly  numerous  in  Dundonnell. 


Lagopus  mutus  {MorUin).    Ptarmigan. 

Common  on  most  of  the  higher  mountains.  The  nests  that 
have  come  under  our  notice  have  been  placed  on  the  slopes 
some  little  way  down  from  the  summit  ridge,  and  usually  on 
the  sunny  side  of  the  hill. 

Lagopus  scoticas  {Latham).    Bed  Grouse. 

Generally  distributed,  but  varying  much  in  numbers  from 
year  to  year  in  different  parts  of  the  area.  The  general  con- 
sensus of  opinion  seems  to  be  that  the  grouse  are  decreasing 
in  most  districts,  the  reasons  given  being  disease,  wet  seasons, 
and — in  Applecross — the  destruction  of  eggs  and  young  by 
the  rooks. 

Tetrao  tetriz,  Linn.    Black  Game. 

Fairly  numerous,  and  increasing  in  the  woods  around  Loch 
Torridon.  When  wire  fences  were  first  put  up  at  Shieldaig 
the  black  game  were  nearly  all  destroyed  by  flying  against 
them;  but  this  cause  of  destruction  gradually  ceased  to 
operate  as  the  birds  became  accustomed  to  the  wires,  and  the 
numbers  are  now  nearly  at  their  former  level.  Beported  as 
decreasing  of  late  years  in  Dundonnell  and  Applecross. 

Crex  pratensis  (Bechst.).    Landrail. 

Summer  visitant  to  the  cultivated  lowlands,  where  it  is 
fairly  abundant,  but  varying  in  numbers  from  year  to  year. 

Galllnula  chloropns  (Linn.).    Moor-Hen. 

Very  local  and  few  in  number ;  may  be  regarded  as  a  lui'e 
bird  in  Applecross. 


410  Proceeifings  of  the  Royai  Phy^ieai  Societj/,  ^ 

Pulioa  atra,  Linn.    Common  Coot. 
Said  to  occur  as  a  wiuter  viaitant  to  Applecross.      Not 
known  in  Dundonnell. 

diaradrius  pluTialia,  Linn.  Golden  Plover. 
Not  common  aa  a  breeding  speciea.  Thinly  scattered  over 
the  extensive  moorlands  of  the  Applecross  district.  Particu- 
larly scarce  in  1892,  and  absent  from  former  breeding 
grounds.  Visits  the  low  ground  at  the  heads  of  the  sea- 
locha  in  winter. 

.ffigialitia  hiatioula  (Linn.).     Ringed  Plover. 

Abundant,  and  nesting  freely  on  the  ahingly  shores  of  the 
bays  and  aea-locba.  Suitable  localities  being  scanty,  the 
birds  are  conaeq^ueotly  local  in  occurrence. 

TauelluB  vnlgaris,  Bechsi.    Lafwinq. 
Thinly  distributed,  and  very  local  in  the  breeding  season. 
Entirely  absent,  or  only  represented  by  a  single  pair  in  places 
where  they  might  be  expected  to  breed  in  large  numbers. 

Strepsilas  interpres  (Linn.).    Turnstone, 

Common  winter  visitant  to  the  shores.  Small  flocks 
observed  at  the  head  of  Loch  Torridon  during  the  last  week 
of  May  1890. 

HcemfttopuB  ostralegus,  Linn.     Ovster-Catcher. 

Breeds  in  large  numbers  along  the  coast  and  on  the  islands, 
but  does  not  appear  to  ascend  any  of  the  rivers  of  West  Ross. 

Scolopox  ruBticola,  Linn.    Woodcock. 

Resident,  and  not  uncommon  as  a  breeding  species.  Nests 
regularly  in  the  woods  around  Loch  Torridon.  Several  may 
be  seen  on  the  wing  at  once  any  evening  in  May  and  June, 
flying  to  and  fro  over  the  tree-tops.     During  their  evening 
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flight  the  birds  have  two  distinct  notes,  which  they  repeat 
alternately,  the  one  a  short,  sharp  chit,  chit;  the  other  a  low 
guttural  croak. 

Gallinago  coelestis  (Frenzel),    Common  Snipe. 

Rare  as  a  breeding  species  in  Applecross.  Very  few  birds 
have  come  under  our  notice  during  the  summer  months, 
though  there  is  much  suitable  nesting-gi*ound. 

Gallinago  gallinola,  Linn.    Jack  Snipe. 

Winter  visitant  to  Applecross,  but  reported  as  very  rarely 
seen  in  Dundonnell. 

Tringa  alpina,  Linn.    Dunlin. 

A  few  pairs  seen  at  the  head  of  Loch  Torridon  all  the 
summer,  and  the  bird  may  possibly  breed  in  the  vicinity. 
Abundant  in  autumn  and  winter  on  the  shores  of  Fisherfield 
and  Little  Loch  Broom. 

Tringa  striata,  Linn.    Purple  Sandpiper. 

Visits  the  shores  in  winter  and  on  migration.  A  specimen 
received  from  Dornie,  Kintail,  in  February  1892. 

Machetes  pngnax  {Linn.).    Kuff. 

A  Beeve,  we  are  told,  was  obtained  at  Applecross  in  1878 
by  the  Hon.  Mr  Willoughby. 

Tetanus  hypoleucus  (Linn.).    Common  Sandpiper. 

Summer  visitant,  very  abundant,  frequenting  the  margins 
of  streams  and  both  fresh-  and  salt-water  lochs.  Breeds  on 
islands  in  Loch  Torridon. 

Tetanus  oalidrls  (Linn.).    Common  Redshank. 

Not  common,  and  very  local  as  a  breeding  species.  Seen 
in  flocks  on  the  shores  of  Loch  Torridon  as  early  as  the  first 
week  in  July. 
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Totanus  caoeecenB  {Gmelin}.     GkeenshanK. 

Thinly  distributed  and  local.  Two  or  three  pairs  breed 
annually  on  the  moorlands  adjoining  both  lowland  and  hill 
lochs  in  Applecross,  Reported  as  fairly  numeroua  in  Dun- 
donnell 


Nunienius  arquata  (Linn.).    Common  Curlew. 

Very  local,  and  not  common  as  a  breeding  species,  and 
appears  to  be  confined  to  the  low-lying  ground  at  the  heads 
and  along  the  shores  of  the  lochs.  Small  flocks  of  non- 
breeding  birds  seen  on  the  shores  of  Loch  Torridon  through- 
out the  summer. 


Sterna  macmra,  Nauvi.     Arctic  Tekn. 

Common  summer  visitant  to  the  shores  and  islands  of  the 
sea-lochs.  The  small  colony  on  the  atorm-beach  at  the  head 
of  Loch  Torridon  was  reduced  to  three  pairs  in  1890,  but 
increased  to  fifteen  pairs  in  1892,  Breeds  on  most  of  the 
islands  in  Outer  Loch  Torridon,  and  on  islets  in  fresh-water 
lochs  in  Gairloch. 

[Sterna  fluviatilis,  Naum.     Commos  Tern. 

Has  not  yet  been  distinguished  in  this  district,  but  most 
probably  occurs,  though  more  sparingly  than  S.  macrura.'] 

Larus  Tidibnndns,  Linn.    Black-headed  Gull. 

We  have  no  information  as  to  the  breeding  of  this  gull  in 
the  Applecross  district,  hut  a  few  yearly  visit  Loch  Torridon 
after  the  nesting-season. 


Lams  caiinB,  Linn.    Common  Gull. 

The  most  abundant  gull  of  the  district.  Breeds  on  islands 
in,  and  on  the  shores  of,  Outer  Loch  Torridon.  There  is  also 
a  colony  of  forty  to  fifty  pairs  on  an  islet  in  Loch  Lundie, 
750  feet  above  sea-level. 
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Larns  argentatns,  Gmdin.    Hebring  Gull. 

Besident  and  fairly  abundant.  About  thirty  pairs  breed 
on  Eilean  Mh5r,  and  there  is  a  smaller  colony  on  Inverbain 
Island,  in  Outer  Loch  Torridon. 

Larns  marinas,  Linn.    Greater  Black- backed  Gull. 

Not  abundant  as  a  breeding  species.  One  or  perhaps  two 
pairs  nest  yearly  on  the  islet  in  Loch  Lundie  mentioned 
above,  and  on  other  small  fresh-water  lochs  in  Applecross. 
Breeds  on  Eilean  Mh6r  in  Loch  Torridon. 


Lams  fuscas,  Linn.    Lesser  Black-backed  Gull. 

Although  fairly  abundant  during  the  breeding  season  on 
Loch  Torridon,  we  have  no  definite  information  as  to  their 
nesting-sites ;  but  it  is  not  improbable  that  a  few  pairs  nest 
on  the  islands  in  the  loch,  as  well  as  in  possible  inland 
localities. 

Rissa  tridactyla  (Linn,),     Kittiwake. 

Said  to  visit  Loch  Torridon  after  the  breeding  season. 
Has  not  come  under  our  observation. 

Procellaria  pelagica,  Linn.    Stormy  Petrel. 

Bare.  Said  to  visit  Loch  Torridon  in  winter  before  heavy 
weather,  especially  from  W.  and  S.W. 

Alca  torda,  Linn.    Bazorbill. 

A  considerable  number  of  Bazorbills,  together  with  a  few 
pairs  of  common  Guillemots  and  Puffins,  are  found  in  Outer 
Loch  Torridon  during  May  and  June,  and  it  is  not  improb- 
able that  a  few  of  each  species  may  breed  on  the  islands 
and  shores  of  the  loch,  which  afiford  suitable  nesting-sites. 

Uria  troile  {Linn.).    Common  Guillemot. 

Frequently  seen  in  Loch  Torridon.  See  remarks  under 
Bazorbill. 
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Drift  giylle,  lAmi.    Black  Guillemot. 

A   few  pairs   breed  on   Shieldaig   Island,   Eilean   Mh6r, 

and   probably   oa   the   other   islands   and   shores   of    Loch 
Torridon. 

Fratercnla  arctica  {Linn.).    PmrFlN. 

Present  in  large  numbers  on  Loch  Torridon  in  July  and 
August.  These  birds  have  probably  come  in  from  the 
Shiant  Islands,  where  there  is  the  largest  "pufflnery"  in 
Britain.     See  also  our  remarks  under  Razorbill. 

Colymbua  glacialis,  Linn.    Great  Northern  Divbr. 
Winter  aiid  spring  visitant.     Rare. 

Colymbua  arcticua,  Linn.     Black-throated  DrvER. 

Breeds  on  several  lochs  in  Gairlocb,  and  at  least  ouo 
locality  in  Applecross. 

Colymbua  septentrionalis,  Linn.    Red-throated  Diver, 

Thinly  distributed  throughout  the  district,  and  perhaps 
more  abundant  towards  the  south  than  C.  ardims.  At  least 
three  pairs  nesting  in  Applecross  in  1892,  in  all  cases  on 
islets  in  small  lochs. 

Podicipes  auritns  (Linn.).    Sclavonian  Grebe. 

A  fine  specimen  of  this  Grebe,  just  assuming  summer 
plum^e,  killed  by  Donald  Matheson  at  Shieldaig  in 
March  1893,  is  now  in  the  Museum  of  Science  and  Art, 
Edinburgh. 

Podicipes  fluviatilia  (Tunslall).    Little  Grebe. 

Not  common  and  local.  Nested  at  Diabaig  in  1891,  and 
breeds  on  other  lochs  in  the  district. 
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REPTILIA. 

Pelias  berns  {Linn),    Adder. 

Abundant  in  most  suitable  localities,  though  not  very  often 
seen. 

Lacerta  vivipara,  Jacq,    Common  Lizard. 

Generally  distributed,  and  abundant  in  all  the  moorland 
districts. 

Anguis  fragilis,  Linn,    Slow  Worm. 

Fairly  common,  but  local.  Abundant  at  Shieldaig,  where 
it  is  often  seen  lying  on  the  roads. 

AMPHIBIA. 

Molge  palmata  (Schn,).    Palmated  Newt. 

The  only  newt  as  yet  recognised  in  the  district.  Found  in 
Loch  Coire  nan  Faradh,  Applecross.  Also  observed  in  Strath- 
carron. 

Bufo  vulgaris,  Laur.    Common  Toad. 

Common,  and  generally  dxstributed.  Most  abundant  in 
the  wooded  districts. 

Rana  temporaria,  Linn.    Common  Frog. 

Universally  distributed,  and  found  high  up  on  the 
mountain  sides. 

XXXII.  On  the  Geographical  Distribution  of  Tropical  Diseases 
in  Afnca,  By  R  W.  Felkin,  M.D.,  F.R.S.E.,  F.RG.S. 
[Plate  XL] 

(Read  18th  April  1894.) 

The  origin  of  this  paper  was  a  request  from  the  committee 
of  the  African  Ethnological  Congress,  at  the  World's  Fair 
in  Chicago,  that  I  should  lecture  for  them  on  "Disease 
and  Medicine  in  Africa."  In  preparing  that  paper,  I 
was  desirous  of  illustrating  the  climatology  of  Africa  and 
the  distribution  of  disease  on  a  map,  and  the  one  which 
accompanies  this  paper  was  the  result  of  my  endeavours. 
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Few  maps  have  been  published  illuatrating  the  geographical 
distribution  of  disease,  and,  in  the  one  I  have  constructed, 
I  have  attempted  a  somewhat  new  departure.  I 
have  divided  Aftica  into  eight  regions,  each  having  ap- 
proximately the  same  climatology,  and  in  each  of  these 
zones  I  have  introduced  symbols  to  show  what  diseases 
are  present.  I  have  also  endeavoured,  by  repeating  the 
symbols,  to  show  the  prevalence  or  the  importance  of  the 
disease.  Where  one  symbol  occurs,  the  disease  it  represents 
is  present  in  the  area ;  if  two  symbols  are  marked  on  the 
map,  the  disease  is  very  prevalent;  aud  where  three  symbols 
occur,  the  disease  is  exceedingly  rife,  or  the  mortality  from 
it  excessive.  A  mere  glance  at  the  map  will  show  the 
amount  of  disease  in  any  area,  and  the  comparative  salubrity 
or  unhealthiness  of  a  district  is  at  once  aeen.  This,  I  trust, 
will  be  useful,  especially  as  the  rush  to  Africa  still  con- 
tinues, and  extensive  schemes  of  colonisation  are  in  the  air. 

When  the  map  I   have  prepared  is  compared  with  one 
showing  altitude,  the  reason  for  the  presence  or  absence  of  . 
many  diseases  is  at  once  understood.  ' 

After  describing  the  climatology  of  the  various  regions 
into  which  I  have  divided  Africa,  and  enumerating  the 
diseases  met  with  in  each  area,  I  have  added  a  short  descrip- 
tion of  the  tropical  diseases  met  with,  adding  some  remarks 
upon  their  probable  origin,  their  prevention,  and  treatment. 
This,  I  think,  may  be  of  some  use  to  travellers  and  others 
visiting  the  continent. 

Notwithstanding  the  progress  which  has  been  made  in 
medicine,  in  climatology,  and  in  economics,  even  now  we 
know  little  or  nothing  as  to  the  effects  of  climate  upon  the 
human  organism.  The  subjects  of  acclimatisation,  acclima- 
tion, and  the  survival  of  the  fittest,  are,  it  is  true,  touched 
upon  by  many  authors,  and  it  seems  to  be  the  idea  of  many 
that  these  problems  are  more  or  less  settled.  This,  however, 
is  not  the  case. 

As  a  rule,  authors  writing  on  Anglo-Saxon  extension 
proceed  on  the  d  priori  assumption  that  the  Anglo-Saxon 
race  can  live  and  thrive  more  or  less  all  over  the  world ;  and 
again,  they  assume  that  wheresoever  this  race  may  dwell 
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they  will  remain,  morally  and  physically,  as  they  previously 
existed  in  their  original  habitat.  True,  some  wiser  writers 
do  recognise  the  patent  fact  that  Europeans  and  individuals 
from  the  Northern  States  of  America  cannot  compete  with 
the  coloured  races  in  the  Tropics.  They  allow  that  the 
supremacy  of  the  whites'  in  the  Tropics  is  artificial,  wherever 
it  may  obtain.  There  the  white  races  only  keep  en 
evidence  practically  by  constantly  reinforcing  their  ranks 
through  importation.  Even  if  we  examine  into  the  con- 
dition which  obtains  in  Barbadoes,  where  the  British  have 
their  oldest  and,  possibly,  their  most  healthy  tropical 
possession,  we  find  that  a  cycle  of  constant  fresh  importation 
has  been  going  on  to  keep  up  the  stock.  It  is  true  that 
''mean  whites"  may  indeed  be  found  there,  but  they  are 
the  degenerate  representatives  of  the  race.  In  the  Southern 
States  of  America,  good  authorities  tell  us  that  the  Negroes 
are,  owing  to  their  better  adaptation  to  the  climate,  gradually, 
but  surely,  replacing  the  whites.  Looking  for  a  moment  to 
New  Zealand,  which  is,  of  course,  not  a  tropical  country,  we 
find  that,  notwithstanding  the  fact  that  the  population  is 
constantly  receiving  fresh  British  blood,  it  differs  in  a 
marked  degree  from  the  parent  stem,  owing  to  the  appar- 
ently inscrutable  action  of  climate  upon  human  beings.  It 
is  evident,  even  to  superficial  observers,  that  the  New 
Zealanders  are  mentally  different  from  the  original  stock, 
and  there  is,  doubtless,  also  some  amount  of  physical  alter- 
ation which,  were  sufBcient  attention  paid  to  the  subject, 
would  be  found  to  be  important 

It  would  be  interesting,  did  opportunity  allow,  to  indicate, 
with  some  attempt  at  detail,  the  causes  which  lead  to  these 
marked  changes,  which  are  noticeable  in  emigrants  and 
their  descendants,  but  one  remark  must  suffice;  the  hard 
winters  in  the  north  render  the  people  industrious,  provident, 
and  capable  of  great  endurance,  or  in  such  a  country  as 
New  Zealand  life  is  less  gloomy  and  anxious,  and  the  people 
are  more  lively — brighter — in  fact  more  mobile.  When,  how- 
ever, the  climate,  like  that  of  Africa,  is  enervating,  emigrants 
from  the  north  become  lazy,  indolent,  to  some  extent  emas- 
culated.   National  character  is,  on  the  whole,  undoubtedly 
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changed.  It  will  be  seen  in  the  sequel  what  conditions  to 
a  great  esteot  produce  this  change  in  character,  and  in  the 
Tropics  a  chaage  in  physical  stamina,  likewise.  It  will  not 
he  possible,  however,  for  me  to  apply  the  facta  I  allude  to 
in  this  connection.  My  scope  is  a  more  limited  one,  but 
1  liave  thought  it  well  to  call  attention  to  the  subject 
because  of  its  great  importance. 

Looked  at  in  the  light  of  modern  geology,  Africa  is  of 
great  antiquity.  The  origin  of  the  continent  belongs,  doubt- 
less, to  Archsean,  Palaeozoic,  and  early  Mesozoic  eras.  In  round 
numbers  the  continent  has  an  area  of  9,858,000  geographical 
square  miles,  its  length  is  4330  geographical  miles,  and  its 
breadth  about  5000  miles.  It  is  situated  between  latitude 
37°  20'  40"  N.  and  latitude  34°  49'  15'  S.  The  coast-line  is 
remarkable;  it  is  only  some  17,700  miles  in  length.  This  is 
out  of  proportion  to  its  vast  area,  and  is  due  to  the  absence 
of  bays,  inlets,  or  estuaries.  The  coufiguratioa  of  the  continent 
of  Africa  is  peculiar.  It  may  be  described  as  possessing  a 
coastal  girdle,  having  a  varying  breadth  of  from  100  to 
300  miles  in  width.  This  girdle  bounds  an  enormous 
plateau,  which  slopes  from  the  east  towards  the  west,  and 
in  the  main  axis  of  which,  running  from  S.W,  to  N,E., 
there  is  a  range  of  mountains,  broken,  it  is  true,  at  intervals. 

The  main  elevation  of  the  continent  is  less  than  that  of 
Europe  or  Asia;  an  oblique  line  drawn  from  Loanda  to 
Suakim  passes  through  a  table-land  varying  in  height  from 
3000  to  4000  feet.  It  ia  remarkable  that  the  three  great 
rivers — the  Nile,  the  Congo,  and  the  Zambesi— have  their 
headwaters  almost  together,  so  low  is  the  watershed;  and 
the  whole  river  system  of  Africa  renders  ready  drainage 
impossible,  and  thus  gives  to  it,  oa  the  whole,  a  water-logged 
character,  especially  in  vast  areas  iu  the  centre  of  the 
continent.  It  is  noteworthy  that  there  are  six  drainage 
areas  in  Africa,  three  inland  —  the  Sahara  Desert,  the 
Kalahari  Desert,  and  Eastern  Abyssinia  —  and  then  the 
Atlantic  Ocean,  the  Mediterranean  Sea,  and  the  Indian 
Ocean,— the  drainage  area  towards  the  Atlantic  Ocean,  includ- 
ing as  it  does  the  river  systems  of  the  Niger  and  the  Congo, 
being  the  greatest.     With  the  exception  of  the  Nile,  whose 
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discharge  is  only  about  one  thirty-seventh  of  the  rainfall  of 
the  river's  basin,  the  African  rivers  have  an  abnormal  volume 
of  discharge,  due  to  the  situation  of  their  mouths  in  the 
equatorial  zone,  and  the  excessive  rainfall  in  their  catch- 
ment basins. 

The  lakes  of  the  African  continent  may  be  divided  into 
three  classes — those  situated  in  the  continental  axis,  namely, 
the  Victoria,  Albert  and  Albert  Edward  Nyanzas,  Tanganyika, 
and  Lake  Nyassa,  possessing  fresh  water,  and  having  an 
oceanic  outlet;  secondly,  Lakes  Chad  and  Ngami,  which  lie 
in  continental  depressions,  and  vary  greatly  in  size  during 
the  various  seasons,  whose  water  is  more  or  less  saline ;  and 
lastly,  the  lakes  situated  along  the  course  of  the  great  rivers, 
and  which  are  simply  enormous  expansions  of  these,  caused 
by  the  heavy  rainfall  in  the  Tropics.  In  Central  Africa  the 
highest  mountains  are  Kenia  and  Kilimanjaro  in  the  east, 
and  Gambaragara  and  Euwensori  in  the  centre,  having  an 
average  altitude  of  some  19,000  feet. 

Our  knowledge  of  the  climatology  of  Africa,  except  in 
northern  and  southern  districts,  is  very  incomplete,  and  this 
is  unfortunate,  because  an  exact  knowledge  of  the  climatology 
of  Central  Africa  would  be  of  the  utmost  interest  and  im- 
portance to  us  in  our  present  inquiry.  It  will,  however, 
probably  be  of  advantage,  before  dealing  with  the  climatology 
of  distinct  areas,  which  must,  of  necessity,  be  treated  separ- 
ately, to  give  a  summary  of  the  general  phenomena  of  the 
climate  of  the  whole  continent,  so  far  as  it  is  known. 

The  mean  annual  temperature  of  the  continent  of  Africa 
is  high.  There  is  a  strip  of  country  upon  the  east  coast 
from  lat.  23°  N.  to  lat.  23°  S.,  where  the  mean  annual 
temperature  is  over  80°  F.,  and  the  same  high  temperature 
obtains  in  two  other  regions.  One  of  these  is  towards  the 
west  of  the  Eed  Sea,  bounded  towards  the  north  by  Dongola, 
on  the  south  by  Lado  on  the  Nile,  on  the  west  by  about 
long.  25°,  and  on  the  east  by  Abyssinia  and  long.  36°.  The 
other  area  is  situated  towards  the  west,  bounded  on  the 
south  by  the  coast-line  between  Sierra  Leone  and  Lagos, 
on  the  west  by  long.  17"*  W.,  on  the  east  by  long.  18°  to  20° 
E.,  on  the  north  by  a  pyramidal  line  lowest  on  the  west  and 
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east  at  lat  16°  N.,  and  having  its  apex  at  lat.  28°  N.,  long  0°. 
Apart  from  this,  with  the  exception  of  Morocco,  Algeria, 
Tripoli,  and  the  Nile  delta,  an  oblong  area  commencing  in 
Abyssinia,  and  running  down  to  the  equator,  Cape  Colony, 
Matabeleland,  Daraaraland,  and  Angola,  where  the  mean 
annual  temperature  is  between  60"  and  70°  F.,  the  remaining 
part  of  the  continent  haa  a  mean  annual  temperature  of  from 
75°  to  80°  F.  From  this  it  will  be  seen  that,  although 
along  the  northern,  western,  and  southern  coast-line  the 
temperature  is  to  some  extent  lowered  by  the  proximity  of 
the  ocean,  yet  on  the  east  the  sea  exerts  no  modifying  effect, 
but  practically  increases  the  temperature  5'  to  10°  F. 

With  regard  to  the  mean  annual  range  of  temperature  in 
Africa,  considerable  variations  exist.  There  is  a  district  which 
may  be  roughly  said  to  embrace  nearly  the  whole  of  the 
Congo  Free  State,  where  the  range  is  leaa  than  5°  annually, 
and  in  the  Sahara  we  arrive  at  the  other  extreme,  the  range 
being  there  between  40°  to  50°.  Practically,  from  lat.  18° 
N.  to  20°  S.,  the  annual  range  is  from  10°  to  20°.  With 
regard  to  relative  humidity,  it  is  over  70  per  cent,  in  about 
a  third  of  the  continent.  The  upper  boundary  of  this  area 
may  be  described  as  a  line  drawn  from  Cape  Verd  to  Lado 
on  the  White  Nile  on  the  north,  bounded  by  32°  E.  long,  in 
the  east  and  lat.  15°  S.  in  the  south,  and  including,  also,  the 
coast  belt  from  Cape  Town  to  lat.  2°  N.  on  the  east  coast. 
Apart  from  this,  with  the  exception  of  Abyssinia,  where  the 
humidity  is  also  over  70  per  cent,  it  is  considerably  less. 

The  Kiinfall  in  Africa  likewise  varies  greatly,  it  being 
under  5  inches  in  the  Sahara  and  in  the  Kalahari  Desert.  It 
is  over  100  inches  at  Sierra  Leone  and  between  Lagos  and 
Gaboon.  Over  the  remaining  part  of  the  continent  it  varies 
from  10  to  100  inches.  Speaking  generally,  the  annual  rain- 
fall may  be  estimated  at  from  50  to  60  inches.  The  rainfall 
at  the  equator  is  pretty  evenly  distributed  throughout  the 
whole  year,  but  to  the  north  of  the  equator,  at  about  15°  lat., 
there  are  two  well-marked  rainy  seasons. 

With  reference  to  winds,  the  trade  winds  are  the  most 
important.  North  of  the  equator  the  prevalent  trade  winds 
are  from  the  north-east,  south  of  it  from  the  south-east,  with 
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an  intervening  belt  of  calms  at  the  equator,  and  it  is  to  these 
winds  that  the  unequal  distribution  of  the  rainfall  is  to  be 
attributed. 

The  heat,  rainfall,  and  winds  naturally  affect  the  fertility 
of  the  country,  and  the  whole  area  of  Africa  may  be  divided 
up  as  follows : — 36*4  per  cent,  is  occupied  by  deserts,  14*6  by 
steppes,  5*3  by  scrub,  21'3  by  savannahs,  21-8  by  forests  and 
cultivated  land,  and  6  per  cent,  by  the  large  lakes.  Therefore 
half  the  continent  is  occupied  by  deserts  and  steppes. 

The  typical  zones  of  vegetation  are — (1)  the  Mediterranean 
zone,  having  a  vegetation  similar  to  that  of  southern  Europe, 
if  somewhat  more  tropical ;  (2)  the  Sahara  Desert  zone,  of 
which  much  might  be  cultivated,  numerous  oases  certainly 
existing  there ;  (3)  the  zone  of  tropical  vegetation,  more  or 
less  coincident  with  the  areas  of  the  highest  mean  annual 
temperature  and  heaviest  rainfall;  and  lastly,  the  south- 
central  and  South  African  savannah  zone.  In  general  terms, 
the  vegetation  is  richer  as  we  proceed  from  the  south  to 
the  north,  and  also  from  the  west  to  the  east. 

It  is  unnecessary  to  refer  in  detail  to  the  fauna  of  Africa. 
The  mammalian  fauna  is  exceptionally  varied,  the  bird  fauna 
meagre,  the  reptile  fauna  largely  developed.  Insect  life  is 
very  abundant,  and  the  tetze  fly  infests  large  parts  of  the 
country  which  are  uncleared. 

The  population  of  Africa  may  be  estimated  at  about  20  to 
a  square  mile.  Boehm  and  Wagner  estimate  the  population 
at  205  millions,  Mr  Bavenstein  at  127  millions,  with  a  rate 
of  increase  of  10  per  cent,  per  decade. 

The  people  of  Northern  Africa  were  probably  in  pre- 
historic times  of  the  same  ethnical  stock  as  that  of  the  people 
inhabiting  Southern  Europe.  The  Arabs  of  the  Soudan  are 
probably  all  descendants  from  the  proto-Semitic  stock.  For 
the  rest  we  have  Negroes  of  various  kinds,  but  all  distinguished 
by  projecting  jaws,  flat  features,  broad  noses,  woolly  hair, 
shining  skin,  and  pouting  lips,  and  it  is  probable  that  they 
are  all  of  one  origin.  We  find  also  in  Africa  the  Bushman 
and  Tikki-Tikki  or  Akka  dwarfs,  all  of  whom  I  believe  to  be 
among  the  oldest  primitive  inhabitants  of  the  continent 

In  classifying  the  ethnographic  distribution  of  a  population. 
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it  13  beat  to  be  guided  by  linguistic  facts;  but,  aa  according  to 
Cu3t  there  are  oo  less  than  438  languages  and  153  dialects 
spoken  in  Africa,  such  a  classification  is  for  present  purposes 
impossible,  and  therefore  I  adopt  Miller's  classification  of 
distinct  groups,  as  follows : — (1)  The  Semitic  family,  along 
the  north  coast  of  Africa  and  of  Abyssinia ;  (2)  the  Hamitio 
family,  who  dwelt  mainly  iu  the  Sahara,  Morocco,  Algeria, 
Egypt,  and  in  the  Galla  and  Sumali  districts ;  (3)  the  Fulah 
and  Nuba  groups,  who  live  in  the  western  central  and  eastern 
Soudan ;  (4)  the  Negro  groups,  in  the  western  and  central 
Soudan,  in  Upper  Guinea  and  the  Upper  Nile  region;  (5)  the 
Bautu  family,  everywhere  south  of  4°  N.  lat.,  except  in  the 
Hottentot  domain  ;  (6)  the  Hottentot  group,  in  the  extreme 
south-western  corner  of  Africa,  from  the  Tropic  of  Capricorn 
to  the  Cape ;  (7)  the  Tikki-Tikkia  and  Akkas,  living  in 
scattered  groups  to  the  north  of  the  equator, 

A  few  sentences  are  necessary  with  regard  to  the  general 
characteristics  of  these  people,  to  show  their  possible  predis- 
position to  certain  diseases,  their  immunity  from  others. 
The  inhabitants  of  Africa  have,  on  the  whole,  a  well-developed 
muscular  system.  Mentally  they  are  like  children,  easily 
amused  and  easily  roused  to  passion.  They  possess  innate 
capabilities  of  high  education,  hut  it  is  a  mistake  to  suppose 
that  the  average  Negro  child  can  be  educated  up  to  the 
European  standard.  Till  the  age  of  fourteen  he  will  probably 
distance  a  European  child  in  almost  all  brain  work,  but  after 
this  age  the  light-skinned  Caucasian  shoots  ahead  of  the 
dusky  child  of  the  Tropics.  As  a  rule,  at  least  three  genera- 
tions are  necessary  to  develop  the  Negro  to  our  mental 
standard.  Owing  to  the  climatological  factors  to  which  I 
have  referred,  the  natives  possess  a  lethargic  constitution. 
Nature  being  so  bountiful,  they  have  no  incentive  to 
strenuous  manual  labour.  But  there  is  a  marked  difference 
between  the  inhabitants  of  the  mountainous  regions  of  the 
Tropica  and  those  inhabiting  the  low-lying  plains.  For 
instance,  the  inhabitants  of  the  northern  and  higher  parts  of 
Uzinza  are  far  more  strongly  built  and  energetic  than  the 
Wazinza  who  inhabit  the  southern  and  lower  parts  of  the 
country.     Suoh,  at  any  rate,  was  the  opinion  of  Speke,  and  I 
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have  personally  noticed  the  same  characteristics  north  of  the 
equator. 

Again^  the  religion  and  customs  of  the  inhabitants  neces- 
sarily influence  their  susceptibility  to  disease,  or  their  power 
of  recovery  after  having  been  attacked  by  disease.  There  is 
a  marked  difference  between  the  stolid,  fatalistic,  Moham- 
medan and  the  superstitious  pagan.  A  difference  also 
obtains  in  many  districts  owing  to  diet,  partly  influenced  it 
is  true  by  custom,  but  also  by  religion,  and  the  vegeta- 
rians and  mixed  feeders  are  liable  to  definite  varieties  of 
disease. 

Although  it  is  a  mistaken  notion  that  insanity  and  nervous 
diseases  do  not  obtain  among  the  natives,  yet  they  are 
undoubtedly  less  frequent  in  Africa  than  they  are  in 
temperate  latitudes ;  and  it  is  certain  that  civilisation,  or,  at 
any  rate,  contact  with  the  whites,  has  a  more  or  less  deterio- 
rating efiect  upon  the  native  population. 

It  is  now  necessary  to  refer  briefly  to  the  subject  of 
acclimatisation,  and  to  endeavour  to  answer  the  question 
which  is  frequently  put  —Can  Europeans  become  acclimatised 
in  Tropical  Africa  ? 

My  strong  opinion  is  that  it  can  only  be  possible  if  migra- 
tion occurs  step  by  step,  and  in  estimating  the  possibilities 
of  acclimatisation  we  must  count  by  generations  rather  than 
by  years.  I  believe,  however,  that  our  increased  knowledge 
of  climatology  and  hygiene  renders  the  problem  of  acclimatisa- 
tion easier  than  it  was,  and,  given  picked  individuals  and  the 
careful  selection  of  tropical  areas  in  which  to  colonise,  I  see 
no  reason  why,  with  precautions,  inhabitants  of  the  temperate 
zone  should  not  colonise  even  in  Central  Africa,  In  the 
selection  of  emigrants,  great  care  should  undoubtedly  be 
taken,  and  all  persons  with  a  tendency  to  gout  or 
rheumatism,  diabetes  or  albuminuria,  those  with  a  nervous 
or  alcoholic  family  history,  or  those  suffering  from  either 
acquired  or  hereditary  syphilis,  should  certainly  be  restrained 
from  emigrating  to  Tropical  Africa. 

As  I  before  indicated,  environment  definitely  influences  not 
only  individuals  but  nations,  and  for  this  reason  a  marked 
difference    obtains    between  the  adaptability  of   residents 
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in  the  northern  and  southern  parts  of  a  teinperat«  zone 
for  acclimatisation  purposes.  Individuals  and  nations  are 
not  only  influenced  by  the  climatology  of  their  original 
residence,  but  also  by  their  habits  and  customs  and  their 
psychical  peculiarities.  It  has  been  found,  as  was  pointed 
out  long  ago  by  Mr  Kavenateiii,  that  the  peoples  of  Southern 
Europe,  such  as  the  Italians  and  southern  Frenchmen,  can 
withstand  the  climate  of  sub-tropical  Africa  better  than  can 
northern  Europeans.  "  A  steady  stream  of  migration  is  in 
fact  setting  in  in  that  direction.  Germans  and  Belgians  are 
pouring  into  France;  Frenchmen  are  going  to  Algeria;  the 
Arabs  from  the  shores  of  the  Mediterranean  have  found  their 
way  into  the  Soudan  ;  whilst  the  Soudanese  are  pushing 
forward  into  Bantu  Africa.  A  similar  movement  is  going  on 
in  South  Africa.  The  descendants  of  those  Dutchmen  who,  a 
couple  of  hundred  years  ago,  first  settled  at  the  Cape  have 
made  their  way  to  the  Transvaal ;  and  European  migration, 
favoured  by  geographical  features,  is  being  pushed  even 
within  the  Tropica  towards  the  Zambesi." 

This  agrees  with  my  own  opinion,  that  wholesale  immediate 
acclimatisation  for  F.uvopeans  in  Tropical  Africa  is  entirely 
out  of  the  question. 

But  it  may  be  said,  What  about  the  high  African  table- 
land ?  What  about  the  mountainous  regions  ?  As  it  is 
customary  to  speak  of  three  climatological  zones — the  hot, 
the  temperate,  and  the  cold — between  the  equator  and  the 
poles,  so  in  like  manner  we  can  say  that  in  the  Tropics  there 
are  three  vertical  zones  of  climate,  (1)  A  zone  extending  up 
to  a  height  of  3000  feet,  having  a  mean  annual  temperature 
of  from  72°  F.  to  83°  F.— the  hot  zone;  (2)  a  zone  from 
3000  to  12,000  feet,  with  a  mean  annual  temperature  of  from 
41°  to  72°  F. — the  temperate  zone;  (3)  a  zone  from  12,000 
to  16,000  feet  or  above,  with  a  mean  annual  temperattire  of 
from  30°  to  41°  F. — the  cold  zone.  Each  zone  has  peculi- 
arities of  its  own  with  regard  to  the  presence  or  absence  of 
disease,  and  the  higher  the  altitude  of  the  region  within 
certain  limits,  the  more  nearly  it  approaches  the  climate  of 
Europe.  As  we  proceed,  however,  north  or  south  of  the 
equator,  the  boundaries  of  those  zones  are  found  at  gradually 
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decreasing  elevations,  and  therefore  heat,  atmospheric  pres- 
sure, etc.,  vary  at  different  latitudes. 

The  influence  of  these  zones  upon  disease  is,  broadly 
speaking,  as  follows: — In  the  upper  or  cold  zone  there  is  a 
tendency  to  plethora;  the  disorders  met  with  are  of  an 
inflammatory  character,  and  the  diseases  of  the  respiratory 
and  circulatory  organs  are  far  from  uncommon.  Malaria, 
yellow  fever,  cholera,  phthisis,  dysentery,  and  hepatitis  are 
almost  entirely  absent.  The  absence  of  phthisis  is  probably 
due  to  the  rarification  of  the  atmosphere,  the  absence  of 
yellow  fever  to  the  lower  temperature,  as  well  as  on  account 
of  the  distance  from  the  sea. 

Areas  situated  at  these  high  altitudes  are  incomparably 
superior  to  the  low-lying  districts.  As  a  rule  they  are 
entirely  free  from  tropical  endemic  diseases,  which,  should 
they  perchance  be  introduced,  rarely  spread.  A  marked 
difference  is  soon  noticed  in  the  appearance  of  individuals 
who,  after  a  residence  in  low-lying  tropical  countries,  go  to 
the  hills  or  elevated  tablelands.  Their  vigour  improves 
rapidly,  they  regain  almost  the  healthy  appearance  they  had 
in  Europe,  their  digestion  and  the  composition  of  their  blood 
is  improved,  and  a  proper  amount  of  exercise  can  be  taken. 
"Hill  diarrhoea"  and  rheumatism  may  sometimes  affect 
them  in  these  higher  altitudes.  The  former  may  be  due  to 
either  a  faulty  water-supply  or  a  too  rapid  removal  from  the 
plains ;  the  latter — as  in  India — to  damp  dwellings,  or  to 
the  more  marked  vicissitudes  of  climate. 

The  middle  zone  is  perhaps  best  divided  into  two,  which 
we  may  compare  with  the  temperate  and  sub-temperate 
zones,  the  cooler  (higher)  having  a  mean  annual  temperature 
of  from  41°  F.  to  55°  F.,  the  warmer  (lower)  a  mean  annual 
temperature  of  from  55°  to  73°  F.  In  both  these  areas  the 
seasons  exert  an  influence,  and  therefore  the  presence  and 
prevalence  of  disease  fluctuate,  the  frequency  of  diseases  of 
the  respiratory  and  digestive  organs,  for  example,  rising  and 
falling  correspondingly;  but  throughout  this  region,  as  a 
whole,  diseases  specially  frequent  in  the  higher  and  lower 
zones  are  less  virulent  in  character. 

The  lowest  or  hot  zone  is  the  typical  tropical  disease  zone. 
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Here  we  meet  with  aniemia,  malaria,  diseases  of  the  gastro- 
ioteatinal  tract,  hepatitis,  dysentery,  dlarrhcea,  beri-beri, 
dengue,  yellow  fever,,  etc.  Various  diseases,  however,  are 
not  met  with,  such  as  typhus,  plague,  goitre  and  cretinism, 
and,  for  the  most  part,  diseases  of  the  kidneys.  It  ia 
obvious  that  inhabitants  of  the  temperate  zone  dwelling  in 
this  lowest  or  hot  zone  must  be  injuriously  afiected  by  the 
climate,  and  probably  the  greatest  injurious  effect  they  sus- 
tain ia  due  to  the  heat  and  equable  temperature,  the  tonic 
effects  of  the  cold  season  being  sorely  missed,  in  consequence 
of  which  there  is  a  gradual  sinking  of  the  vital  energy. 
Moisture  is  the  next  injurious  element,  for  dry  heat  is  much 
leas  injurious  to  such  emigrants  than  a  Lot  moist  atmosphere. 
The  character  of  the  soil  exerts  a  not  inconsiderable  in- 
fluence, low-lying  clayey  soil,  soil  rich  in  mould,  and 
alluvial  aoil,  acting  injuriously;  dry  or  sandy  soil  being 
less  injurious.  If  the  soil  be  marshy,  temperature  is  lowered, 
and  it  ia  found  that  by  draining  the  soil  the  temperature  will 
be  raised  2  or  3  degrees.  The  drier  the  soil  the  greater  the 
heat  during  the  day,  the  greater  the  cold  by  night,  owing  to 
the  rapidity  with  which  the  soil  cools  by  radiation.  Vegeta- 
tion also  influences  the  salubrity  of  these  regions,  for  where 
it  is  abundant  the  temperature  will  be  more  equal,  the 
vegetation  preventing  the  sun  from  heating  the  ground,  and 
also  preventing  radiation  during  the  night.  Lakes  also 
exert  an  influence,  by  preventing  much  variation  between 
the  temperature  of  day  and  night. 

A  good  deal  is  written  concerning  the  high  rate  of 
mortality  in  tropical  regions,  but  in  comparing  the  salubrity 
of  areas  in  the  temperate  zone  and  in  the  tropics,  it 
is  often  left  out  of  mind  that  much  of  the  salubrity  of 
Europe  is  due  to  artificial  causes — to  the  prevention  of 
disease,  to  sanitary  measures,  to  the  care  of  the  sick  and 
infirm,  and  to  the  superior  medical  knowledge  of  our  law 
and  civilisation.  This  fact  can  be  at  once  appreciated  when 
we  consider  the  state  of  health  and  rate  of  mortality  in 
different  European  states;  and  when  we  find  such  marked 
contrasts  as  are  presented  in  Great  Britain  and  Russia  for 
instance,  we  observe  that  locality  alone  does  not  cause  the 
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great  differeDce,  and  that  it  is   not  climate  alone  which 
influences  disease  and  mortality. 

The  general  salubrity  of  any  place  may  be  ascertained 
from  the  death-rate ;  in  fact  it  is  the  only  criterion  we  have. 
A  low  death-rate — say  20  per  thousand — indicates  that  the 
climate  and  sanitary  surroundings  must  be  good.  If  the 
death-rate  be,  say  60  per  thousand,  either  climate  or 
sanitation  must  be  at  fault.  In  speaking  of  a  "bad" 
climate  in  Africa,  it  must  not  be  forgotten  that  what  is 
meant  is  that  the  climate  is  bad  for  emigrants  from  the 
temperate  zone,  not  necessarily  that  it  is  bad  for  the  natives. 
Take,  for  instance,  the  west  coast  of  Africa.  The  climate  is 
not  on  the  whole  fatal  to  natives,  and  their  death-rate  is  not 
immoderately  high,  although  the  district  goes  by  the  name 
of  "  the  white  man's  grave."  There  are,  it  is  true,  exceptional 
areas  where  even  the  mortality  amongst  natives  is  great,  but 
so  too  in  the  temperate  zone  there  are  areas  where,  owing 
to  faulty  sanitation,  overcrowding,  and  the  like,  a  state  of 
matters  inimical  to  health,  and  inducing  a  high  rate  of 
mortality,  is  to  be  found.  A  few  statistics,  taken  hap- 
hazard, will  show  what  I  mean.  The  death-rate  in 
Edinburgh  in  1887  was  19*8  per  thousand ;  in  Manchester 
in  the  same  year,  28*7;  in  New  York,  1878-80,  262;  in 
Chicago,  during  the  same  period,  27*2 ;  in  St  Louis,  19*3 ; 
in  Calcutta,  31-1. 

Very  much  may  be  done  to  render  even  the  worst  climate 
in  Tropical  Africa  more  salubrious,  and  the  sanitary  pre- 
cautions, to  which  attention  will  be  called  in  the  sequel, 
will  do  a  great  deal  to  raise  the  health  of  the  community. 
For  instance,  attention  to  the  water-supply  at  Sierra 
Leone  has  had  a  very  marked  effect  in  lowering  the 
death-rate;  but  when  all  is  done,  a  permanent  residence 
for  inhabitants  from  the  temperate  zone  is  at  present 
out  of  the  question  in  the  low-lying  regions  of  Tropical 
Africa. 

We  must  now  briefly  consider  the  effects  which  the 
African  climate  exerts  upon  emigrants  from  the  temperate 
zone,  and  which  are  chiefly  the  results  of  heat  and  moisture. 
For  a  short  time  after  the  arrival  of  such  an  emigrant  in 
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Tropical  Africa  his  health  remains  good,  in  fact  the  heat  seems 
to  have  a  stimulating  effect  upon  htm.  He  does  not  snfTer 
from  the  heat  of  the  sun,  and  he  forma  a  striking  contrast  to 
thfise  emigrants  who  have  resided  in  the  same  district  for  a 
considerable  time.  His  work,  be  it  mental  or  bodLly,  is 
performed  with  comparative  ease.  Soon,  iiowever,  he  begins 
to  experience  a  marked  change  in  the  physicai  functions  of 
hia  body.  Its  normal  temperature  is  about  1°  F.  higher 
than  it  was  in  the  temperate  zone,  his  respirations  are 
considerably  below  the  normal  number,  his  heart's  action  ia 
increased  in  frequency,  his  digestive  powers  become  weak- 
ened, hia  skin  secretes  far  more  freely  and  becomes  somewhat 
swollen,  hia  urine  is  ieasened  in  quantity,  and  hi^  nervous 
system  is,  to  a  greater  or  less  extent,  enfeebled.  There  is  no 
doubt  that  very  soon  his  mental  and  bodily  powers  become 
weakened,  thia  being  due  to  modified  nutrition.  He  suEfers 
from  anfemia  and  from  a  slightly  congested  liver.  The 
anaemia,  if  only  slight,  may  be  considered  as  prophylactic  ia 
character,  and  the  congestion  of  the  liver  is  only  what  might 
be  expected  on  account  of  the  increased  work  that  that  organ  ia 
compelled  to  perform.  The  resistance  wliieh  an  individual 
from  the  temperate  zone  can  offer  to  these  conditions  depends 
on  the  height  of  the  mean  annual  temperature,  and  also  to 
some  extent  on  its  diurnal  variation.  If  the  temperature  ia 
high  during  the  whole  year,  he  is  less  able  to  withstand  them 
than  he  would  be  were  there  marked  differences  in  the 
temperature  of  the  various  seasons,  or  between  that  of  night 
and  day.  This  power  of  resistance  may  also  be  attained  by  a 
change  of  air  at  stated  intervals  to  a  place,  either  having  a 
high  altitude,  or  where  marked  variation  in  temperature 
occurs.  The  difficulty  experienced  in  Africa  at  the  present 
time  is  that  comparatively  few  high  altitude  stations  are 
known,  and  some  considerable  number  of  years  must  elapse 
before  arrangements  can  he  made  to  provide  access  to  those 
areas  where  the  emigrant,  enervated  by  the  heat  and  mois- 
ture, may  seek  the  restoration  provided  by  a  residence  at  a 
high-level  station. 

A  word   in  passing  as  to  the  influence  of  the  African 
climate  upon  women.     Practically,  although  women  do  not 
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suffer  so  much  as  men  from  malarial  fever,  this  is  prob- 
ably due  to  their  not  being  so  much  exposed  to  its  influence. 
Taking,  however,  all  things  into  consideration,  I  have  come 
to  the  conclusion  that  neither  sex  is  more  capable  than  the 
other  of  withstanding  the  climate.  With  regard  to  children, 
it  may  be  said  that  the  same  condition  obtains  in  Africa  as 
in  India.  Apart  from  accidental  diseases,  children  will  do 
well  for  the  first  three  or  four  years  of  life,  but  under  exist- 
ing circumstances  they  must  then  be  sent  to  a  temperate 
climate  if  they  are  to  survive.  Were  they  to  remain  in 
Tropical  Africa,  they  would  certainly  degenerate  mentally, 
morally,  and  physically. 

I  have  now  come  to  the  end  of  my  extremely  rapid  survey 
of  the  general  facts  which  obtain  in  Africa  with  relation  to 
the  subject  of  my  paper,  and  I  now  proceed  to  describe, 
solely  from  the  point  of  view  of  health  and  disease,  the 
various  regions  into  which  Africa  may  be  divided,  and  to 
indicate  the  special  tropical  diseases  which  obtain  in 
them.  When,  then,  the  area  of  the  distribution  of  the 
diseases  of  Africa  has  been  geographically  defined,  I  shall  pro- 
ceed to  briefly  examine  each  tropical  disease,  the  conditions 
under  which  it  arises,  and  its  prevention  and  treatment, 
seriatim. 

For  my  present  purpose  I  can  divide  the  continent  of 
Africa  into  eight  distinct  divisions,  namely, — 

I.  Northern  Africa,  including  Morocco,  Algeria,  Tunis, 

and  Tripoli. 
II.  North-eastern  Africa,  including  Egypt  and  Abyssinia. 

III.  Eastern  Africa,  including  the  Islands  of  Zanzibar  and 

Pemba. 

IV.  West  Coast  of  Africa. 

V.  North  Central  Africa,  comprising  the  Sahara  and  the 

Soudan. 
VI.  South   Central   Africa,   extending  to  about   18°  S. 
latitude. 
VII.  South  Africa. 
VIII.  The    Islands  of   Madagascar,  Mauritius,   and    The 
Seychelles. 
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I.  Northern  Africa. 

Thia  part  of  Africa  has  its  climate  modified  by  its  proximity 
to  the  Mediterranean  and  Atlantic,  and  also  by  the  ranges 
of  mountains  running  parallel  to,  though  at  some  distance 
from,  the  coast.  It  naturally  falls  into  various  political 
diviaiona. 

1.  Morocco  ia  a  dry  and  healthy  country.  It  has  a  moist 
and  fairly  equable  climate.  There  are  two  seasons — 
September  to  May  being  the  winter,  in  which  the  rainfall 
ia  about  30  inches,  and  the  temperature  varies  from  50°  F, 
to  65°  F.  The  summer,  almost  rainless,  has  a  temperature 
of  65°  to  80°  F.  Throughout  the  whole  year  the  daily  varia- 
tion of  temperature  is  remarkably  slight. 

The  diseases  specially  met  with  in  Morocco  are  dysentery 
and  diarrbcea,  which  are  very  prevalent  along  the  coast; 
and  leprosy,  syphilis,  and  ophthalmia,  which  are  very  common 
throughout  the  whole  country.  Chronic  rheumatism  ia 
prevalent,  scrofula  not  uncommon,  but  respiratory  diseases 
and  the  eruptive  fevers,  with  the  exception  of  small-pox,  are 
rarely  seen.  Malaria,  manifested  by  intermittent  fever,  only 
obtains  in  a  slight  degree.  Epidemics  of  cholera  have  fre- 
quently visited  this  country,  as  also  all  the  countries  included 
in  Northern  Africa. 

2.  Algeria. — Thia  country  must  be  divided  into  two  parts 
— the  aea-coast  district,  called  the  Tell,  and  the  elevated  region 
beyond,  extending  to  the  summits  of  the  mountains,  which 
have  an  altitude  of  from  3000  to  8000  feet.  The  mean 
annual  temperature  is  about  65°  F.,  the  mean  diurnal  varia- 
tion 42°  F.,  the  nightly  variation  36°  F.  The  average  relative 
humidity  is  about  45  per  cent.  The  rainfall  varies  in 
different  districts,  but  the  average  at  the  coast  is  about  900 
mm.  The  rain  commences  late  in  October,  and  ends  about 
the  end  of  March,  autumn  and  winter  occurring  within  thia 
period.  Spring  begins  in  the  middle  of  March  and  ends  in 
June ;  July,  August,  and  September  being  the  summer 
months.  There  is  a  greater  amount  of  disease  in  Algeria 
than  either  in  Morocco  or  in  Tunis  and  Tripoli.  The  death- 
rate  from  typhoid  fever  is  slightly  over  11  per  1000,  this 
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disease  being  extremely  common,  especially  in  the  towns. 
Diphtheria  and  croup  are  also  widely  prevalent,  being  15  per 
1000 ;  diarrhoea  and  gastro-intestinal  disorders  rather  over  29 
per  1000.  Dysentery  also  is  very  prevalent,  especially  in  the 
district  of  Oran,  where  it  is  said  to  be  due  to  the  special 
character  of  the  water.  Small-pox  and  measles  are  to 
be  found  in  Algeria,  and  both  acute  and  chronic  bronchitis 
and  pneumonia  are  very  frequently  met  with.  This  is  con- 
trary to  what  one  might  have  expected.  With  regard  to 
phthisis,  the  death-rate  is  high,  but  this  is  only  in  the  towns, 
and  is  caused  by  the  number  of  phthisical  patients  sent  to 
Algeria  in  the  hope  of  cure.  It  is  a  great  mistake  for 
patients  in  whom  phthisis  has  become  well-developed  to 
be  sent  to  Algeria,  for,  although  the  climate  is  exceedingly 
good  for  those  in  whom  the  disease  is  either  threatening  or  is 
in  a  very  early  stage,  it  is  undoubtedly  prejudicial  to  those 
in  whom  it  has  taken  firm  hold.  Leprosy  and  oriental  boil 
are  extremely  common,  and  so  is  hepatitis,  both  the  acute 
and  chronic  varieties,  and  tropical  abscess  of  the  liver 
(especially  in  Oran).  Syphilis  and  acute  rheumatism  do 
not  occur  nearly  so  frequently  as  in  Morocco.  Goitre  is 
prevalent  in  the  mountainous  regions.  Malaria  is  very 
prevalent  in  Algeria,  although  it  is  not  so  frequently  met 
with  as  formerly,  for  sanitary  science  is  beginning  to  make 
itself  felt  and  to  diminish  its  occurrence.  It  is  not  so 
frequently  seen  in  the  province  of  Algiers  itself,  as  it 
is  in  those  of  Oran  and  Constantin,  in  which  districts  it  is 
about  twice  as  prevalent.  The  amount  of  fever  is  unequally 
distributed  throughout  the  year;  the  maximum  amount 
occurs  in  the  autumn,  the  minimum  between  December 
and  May.  July  and  October  appear  to  be  the  two  months 
when  fever  is  most  prevalent.  Undoubtedly  the  heavy  rain- 
fall from  November  to  February  diminishes  the  fever.  On 
the  whole  the  fevers  are  most  prevalent  in  marshy  areas  with 
a  sub-soil  of  clay,  but,  as  Colin  points  out,  there  are  localities 
infested  by  malarious  fevers  which  are  far  from  being  marshy. 
But  this  forms  one  of  the  peculiarities  with  regard  to  malaria, 
and,  as  I  shall  point  out  elsewhere,  is,  I  believe,  due  to  the 
height  of  the  ground-water.     Probably  the  most  malarious 
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districts  are  Mitidja,  Bona,  the  Plain  of  Eghris,  Gigelle,  the 
plains  of  Zig,  Habra,  Zeybouse,  and  of  Shotts,  also  the 
district  through  which  the  Macta  Canal  passes,  and  the 
borders  of  the  Fezara  Lake. 

3.  Tu?i-is  a)id  7'ripoH.— These  regions  are  for  the  moat 
part  deserts,  having  a  mean  annual  temperature  of  about 
70°  r.,  and  a  mean  annual  variation  of  about  30°  F.  Diph- 
theria, dysentery,  and  diarrhcea  are  very  prevalent,  the  two 
latter  diseases  being  especially  met  with  between  July  and 
October.  Syphilis  and  acute  and  chronic  rheumatism  are 
also  very  common,  but  diseases  of  the  lungs  and  liver 
exceedingly  rare.  Almost  the  whole  of  the  district  is 
malarious,  with  the  exception  perhaps  of  the  area  in  which 
is  situated  the  Lake  of  Bizerta,  and  also  Porto  Farina. 

Summarising  the  information  we  possess  with  regard  to 
Northern  Africa,  we  find  that  malaria,  dysentery,  diarrhcea, 
leprosy,  syphilis,  and  rheumatism  are  exceedingly  frequent ; 
hut  it  aeenia  only  probable  that,  were  extensive  sanitary 
measures  adopted  in  the  various  countries  referred  to,  and 
especially  drainage  and  a  good  water-supply  provided,  the 
district  woidd  be  far  from  inimical  to  emigrants  from  the 
south  of  Europe,  and  the  climate  is  decidedly  favourable  to 
persons  suffering  from  incipient  phthisis.  Such  individuals 
shonld,  however,  spend  at  least  two  winters  and  the  inter- 
vening summer  in  North  Africa,  if  they  would  gain  any 
decided  benefit  from  a  sojourn  there.  It  is  not  altogether 
easy  to  estimate  the  progress  made  by  France  in  the 
colonisation  of  Korthern  Africa,  but  on  the  whole  I  believe 
that  gradual  acclimatisation  is  taking  place,  and  that  in 
time  the  country  may  be  completely  and  successfully 
colonised  by  that  nation;  and  doubtless  Italians  and  Spanish 
would  fare  equally  well. 


II.  North-Eastern  Africa. 

In  this  division  of  my  subject  there  are  various  climato- 
logical  areas  to  be  considered — (1)  The  Delta;  (2)  the  Valley 
of  the  Nile;  (3)  the  Eastern  Desert,  including  the  coast  of 
the  Red  Sea;   and  finally  Abyssinia.     Part  of  the  country 
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politically  known  as  Egypt  will  be  considered  under  the 
head  of  the  Soudan. 

1.  The  Delta. — This  area  is  humid,  but  the  annual  rainfall 
is  only  about  7  inches.  Northerly  winds  prevail.  The 
mean  annucd  temperature  is  about  69''  F.,  and  the  diurnal 
variation  slight 

2.  T7ie  Valley  of  the  Nile. — The  climate  in  this  district  is 
very  diflferent.  The  country  may  be  practically  said  to  be 
rainless.  At  Cairo  there  are  only  four  or  five  showers  a 
year,  and  in  Upper  Egypt  but  one  or  two.  The  mean  annual 
temperature  at  Cairo  is  about  72°  F.,  but  the  variation 
between  night  and  day  is  very  great.  At  Cairo  the  tem- 
perature may  be  as  high  as  110°  F.,  but  in,  the  winter  it  may 
fall  to  below  32°  F.  The  marked  feature  in  the  Nile  Valley 
is  the  inundation  of  the  country  by  the  Nile,  which  begins  to 
rise  about  the  middle  of  June,  reaches  its  height  at  the 
beginning  of  October,  when  it  commences  to  fall,  and  it  must 
be  remembered  that  in  Upper  Egypt  the  river  forms  the  sole 
source  of  the  water-supply  to  the  country.  There  is  probably 
no  other  country  in  the  world  where  the  population  is  so 
dependent  upon  a  single  river,  and  unfortunately  the  Nile  is 
habitually  polluted  with  all  kinds  of  filth,  which  has  a 
great  effect  on  the  health  of  Egypt,  for  during  the  summer 
months,  when  the  Nile  is  low,  the  people  practically  imbibe  a 
solution  of  filth.  This  faulty  water-supply  undoubtedly 
causes  the  tremendous  mortality  amongst  the  child  popula- 
tion. Out  of  1000  children  born  in  Egypt,  496  die  before  the 
age  of  five  years  (H.  R.  Green).  It  would  be  quite  possible, 
although  the  cost  would  be  great,  to  improve  the  water- 
supply  ;  there  are  no  insuperable  engineering  difficulties  to 
be  encountered. 

3.  The  Eastern  Desert  and  the  Bed  Sea  coast  are  drier  and 
hotter  than  the  Nile  Valley  itself.  This  notwithstanding, 
the  country  is  salubrious.  The  heat  from  January  to  April 
is  almost  insupportable,  especially  during  the  southern 
khamseen,  which  is  a  dry  scorching  wind. 

With  regard  to  the  diseases  prevalent  in  these  regions, 
typhoid  fever,  relapsing  fever,  and  dysentery  are  very  pre- 
valent throughout  the  whole  country,  and  simple  febrieulaa 
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■are  frequently  met  with.  Epidemics  of  cholera  have  often 
visited  Egypt,  but  plague,  which  used  to  be  endemic  here, 
has  not  reappeared  since  1844.  Ophthalmia  13  extensively 
prevalent  all  over  Egypt.  It  is  said  that  about  a  fourth 
of  the  whole  population  of  Egypt  is  affected  by  the 
Anchylodomuvi  duodenale,  which  causes  the  Egyptian 
chlorosis.  Round  worms  are  also  very  common,  and 
guinea-worms,  introduced  from  the  south,  are  not  infre- 
quently seen.  There  is  also  a  specific  affection  of  the 
urinary  passages  caused  by  the  BUkarzia  hfsmatobia,  the 
embryos  of  which  infest  the  drinking  water.  Small-pos  is 
epidemic ;  measles  and  scarlet  fever  are  frequently  seen,  and 
BO  are  hepatitis  and  tropical  abscess  of  the  liver.  Phthisis 
is  very  rare,  except  among  the  Negro  population,  in  which  it 
is  frequently  met  with.  Rheumatism,  on  the  other  hand,  is 
frequent,  especially  at  Cairo,  Scrofula  affects  the  natives, 
leprosy  is  endemic,  and  syphilis  very  common.  On  the 
whole,  the  country  I  am  describing  is  remarkably  free  from 
malaria,  although  the  disease  is  present  in  the  autumn.  The 
greatest  number  of  cases  occurs  at  Suez,  where  the  sub-soil 
water  is  very  high.  Suakim  and  Massowa  are  also  said  to 
be  malarious,  but,  owing  to  the  character  of  the  fevers  in 
these  two  places,  it  is  doubtful  if  we  are  not  dealing  with 
dengue,  or  may  be  with  an  endemic  form  of  influenza. 

4.  Abyssinia. — Abyssinia,  which  is  situated  between  7°  30' 
and  15°  30'  N,  lat,  and  between  35°  and  40°  E.  long.,  has  a 
mean  altitude  of  about  7000  feet.  It  is  an  extensive  table- 
land, from  which  mountains  rise  to  a  height  of  nearly  15,000 
feet.  The  highlands  are  mostly  covered  with  pasture  or  culti- 
vation, forests  being  rare.  The  climate  of  the  plains  varies 
with  altitude,  a  very  large  district  being  healthy  and  tem- 
perate, suited  even  to  European  colonisation.  The  mean 
annual  temperature  of  the  lowest  part  of  Abyssinia  is  about 
86°  F.,  and  the  rainy  season  begins  in  December  and  ends 
usually  in  March,  In  the  highlands  the  mean  annual  tem- 
perature varies  from  67°  co  55°  F.,  according  to  altitude. 
The  rainy  season  is  from  June  to  September,  the  rainfall 
being  about  40  inches. 

Diarrhoea,  dysentery,  and  rheumatism  are  very  prevalent 
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in  Abyssinia.  Small-pox,  for  which,  by  the  way,  inoculation 
is  employed,  is  exceedingly  prevalent,  as  also  is  syphilis,  and 
leprosy  is  fairly  comm9n.  The  people,  too,  suffer  considerably 
from  worms,  this  being  due  to  their  custom  of  eating  raw 
meat.  Probably  phthisis  hardly  exists  in  Abyssinia,  and 
diseases  of  the  chest  are  on  the  whole  infrequently  met  with. 
In  the  rainy  season  typhoid  fever,  relapsing  fever,  and 
epidemic  influenza  are  common.  The  natives  also  suffer  from 
scrofula  and  leprosy,  which  is  especially  prevalent  in  the 
mountains,  and  goitre  is  s£ud  to  occur.  Cholera  has  fre- 
quently visited  the  country.  Malarial  fevers  occur  in 
Abyssinia,  but  not  to  anything  like  the  extent  that  they  do 
in  other  parts  of  Africa.  There  are,  however,  a  considerable 
number  of  places  whei^  malaria  is  endemic. 

III.  Easteun  Africa. 

I  include  in  this  division  of  my  subject  the  country: 
between  Cape  Guardafui  and  latitude  18°  K,  and  the  coast 
inland  to  about  longitude  SG""  E.;  also  the  island  of  Zanzibar^ 
because  it  really  belongs  to  the  east  coast  of  Africa,  and 
the  conditions  which  obtain  there  are  practically  those  which 
are  found  on  the  coast. 

In  the  northern  part  of  this  area,  between  10°  N.  lat  and 
the  equator,  we  find  the  Galla  and  Somali  districts.  Little  is 
known  of  them  from  a  climatological  and  medical  point  of 
view,  but  in  all  probability  they  have  the  same  characteristics 
as  those  mentioned  when  referring  to  Abyssinia,  and  these 
regions  are  imdoubtedly  healthier  than  any  on  the  east 
coast  farther  south,  if  we  except  the  highlands  between 
Kilimanjaro  and  Mount  Kenia  and  Victoria  Nyanza. 

From  the  equator  to  Delagoa  Bay  there  are  two  seasons— »■ 
the  dry  season  from  June  till  October,  the  wet  one  from 
November  till  May,  the  greatest  rainfall  being  from  April 
to  June.  The  amount  of  rainfall  varies  in  different  localities 
from  1500  to  2500  mm.  The  mean  annual  temperature  is 
about  80°  F.  at  Zanzibar.  February  is  the  hottest  month, 
with  a  mean  temperature  of  about  84°  F. ;  July  the  coolest 
month,  with  a  mean  temperature  of  77°  F.  The  humidity  is 
very  marked.  ; 
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The  inland  districts  of  the  east  coast  region  do  not  vary 
much  from  the  conditions  which  ohtaio  at  the  coast,  thongh 
of  course  altitude  makes  itself  felt  in  modifying  those  con- 
ditions somewhat  Thus,  around  Kilimanjaro  the  mean 
annual  temperature  may  be  said  to  be  8lij,'htly  higher  than 
at  Zanzibar,  mainly  about  85°  F.,  but  there  is  a  somewhat 
greater  range,  and  the  nightly  mean  is  probably  about  66°  F, 
Farther  south  in  the  Mpwapwa  district,  according  to  Pnien, 
the  maximum  daily  temperature  during  the  hot  season 
varies  from  80°  to  90"  F. ;  the  minimum  at  nights  is  65°  F. 
During  the  cold  season  the  daily  maximum  varies  from  70° 
to  60°  F.,  the  lowest  nigbt  temperature  being  60°  F.  At 
Blantyre,  still  farther  south,  and  at  an  altitude  of  3000  feet, 
the  mean  annual  temperature  is  64°  F.  The  hottest  season 
is  during  October  and  November,  when  the  mean  temperature 
is  about  75°  F.,  the  coolest  season  being  June  and  July,  with 
a  temperature  of  about  60°  F.  The  rainfall  in  these  districts 
is  the  same  as  that  upon  the  coast,  the  smallest  precipitation 
being  near  Blantyre,  with  an  average  amount  of  58  inches, 
and  increasing  to  200  inches  in  the  north. 

The  east  coast  of  Africa  is  undoubtedly  very  unhealthy, 
and  on  the  coast,  and  with  few  exceptions  in  the  interior, 
emigrants  from  the  temperate  zone  cannot  thrive.  Practically, 
the  Shir^  highlands,  the  slopes  of  KilimaDJaro  and  the  dis- 
tricts to  the  north-west  of  that  mountain  are  the  only  two 
areas  in  which  it  is  possible  to  think  of  white  races  colonising. 
The  diseases  which  do  not  occur  on  the  east  coast  are  scarlet 
fever,  phthisis,  and  goitre,  nor  is  cancer  met  with.  Whoop- 
ing-cough is  occasionally  known;  hepatitis  and  tropical 
abscesses  of  the  liver  are  less  frequently  met  with  than 
might  be  expected ;  measles  are  very  rare,  although  one  or 
two  serious  epidemics  have  occurred  in  the  southern  part  of 
the  district  under  consideration.  Eoth  the  anesthetic  and 
tubercular  forms  of  leprosy  are  occasionally  met  with. 
Cholera  has  visited  the  east  coast  of  Africa  on  several 
occasions  (Christie).  Kheumatism,  especially  the  chronic 
form,  is  met  with  all  over  this  area,  and  syphilis  and 
ophthalmia  are  very  prevalent  Elephantiasis  arahum  is 
also  seen,  but  not  extensively,  except  at  Zanzibar,  where  it 
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is  very  common.  Tropical  ulcers  are  very  frequently  seen ; 
they  occur  chiefly  in  the  debilitated  natives,  and  cause  great 
havoc  in  the  slave  caravans.  Diarrhoea  prevails  extensively. 
Dysentery  is  extremely  common  throughout  the  whole  of  the 
area,  especially  at  Zanzibar.  Epidemics  of  dengue  are  of 
frequent  occurrence.  Although,  as  has  been  mentioned, 
phthisis  is  not  met  with  in  East  Africa,  yet  pleurisy  and 
bronchitis  are  very  common.  Typhoid  fever  is  fairly 
common.  Beri-beri  also  exists  in  East  Africa,  and  it  is 
probable  that  the  epidemic  dropsy  which  is  mentioned  by 
Livingstone  was  really  this  disease.  Throughout  all  East 
Africa  malarial  fevers  are  very  rife;  they  are  most  severe 
upon  the  coast,  along  the  river  valleys,  and  in  marshy,  water- 
logged areas;  in  fact  they  are  met  with  wherever  the 
factors  known  as  those  producing  malaria  exist  To  these  I 
shall  refer  subsequently  wheu  dealing  with  the  prevention 
of  the  disease.  It  should  be  noted,  however,  that  the  fevers 
on  the  table-land  are  much  less  fatal  in  character  than  those 
met  with  upon  the  coast,  and  there  are  areas  over  2500  feet 
in  altitude,  where  it  may  be  said  that  the  incidence  of 
malaria  is  of  but  slight  import.  It  may  be  well  to  mention 
here  that  the  reason  why  East  Africa  has  such  an  evil  repute 
owing  to  the  many  deaths  which  have  occurred  amongst  the 
Europeans  who  have  visited  it,  is  due  to  the  fact  that  these 
explorers  and  missionaries  have  been  compelled  to  make  a 
long  stay  on  the  coast  before  proceeding  inland,  and  have 
there  become  saturated,  as  it  were,  with  the  malarial  poison. 
Were  these  conditions  rectified,  and  were  it  possible  for  the 
whites  to  proceed  rapidly  to  the  interior,  there  is  no  doubt 
that  their  general  health  would  be  far  better,  and  it  is  for 
this  reason  that  for  the  last  ten  years  I  have  so  strongly 
advocated  the  construction  of  short  railways  to  carry 
travellers  rapidly  across  the  malarious  belt  on  the  coast. 

IV.  West  Coast  of  Africa. 

The  west  coast  of  Africa  from  Cape  Verd  to  Cape  Frio,  is 
the  hottest  and  wettest  region  in  the  globe,  probably  the 
most   unhealthy  too.      The  expression,  "the  white   man's 
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grave,"  which  18  given  to  this  part  of  Africa,  ia  well  deserved. 
The  GonditioDs  which  are  so  inimical  to  the  white  races  io 
this  region  are  continuous  heat,  excessive  moisture,  and 
sudden  changes  of  weather,  but  much  may  be  done  to 
render  the  climate  more  salubrious  by  sanitary  precautions. 
On  the  whole  coast  probably  the  Cameroon  mountain  system 
ia  the  only  place  of  sufficient  altitude  to  form  a  really 
valuable  health  resort,  but  tlie  Portuguese  coast  is  not  so 
unhealthy  as  that  farther  north. 

A  rapid  summary  of  the  climatological  conditions  which 
obtain  in  the  various  regions  along  the  west  coast  must  now 
follow. 

First,  with  regard  to  the  coast  of  Senegambia.  The  mean 
annual  temperature  is  75"  F. ;  the  mean  diurnal  range  9"  F, 
The  average  rainfall  is  about  18  inches ;  the  average  humidity 
73.  The  hottest  months  are  June  to  November.  In  the 
interior  of  the  country  the  mean  annual  temperature  is 
about  83°  ¥.,  the  hottest  months  being  April  to  June. 
There  is  considerably  more  variation  in  the  temperature  in 
this  inland  region,  it  having  an  average  for  the  year  of  18°  F. 
At  Bathurst,  which  is  situated  on  St  Mary's  Island,  the 
chief  rains  fall  from  July  to  September,  about  39  inches 
falling  in  80  days.  At  Sierra  Leone  the  mean  annual 
temperature  is  82°  F. ;  the  rainfall  100  inches  in  August 
and  September.  On  the  Gold  Coast  at  Accra  the  mean 
annual  temperature  is  80°  F. ;  the  mean  range  about  7°  F. 
Humidity  is  very  high,  averaging  about  75  per  cent.  The 
rainfall  varies  considerably,  some  years  being  as  low  as  23 
inches,  in  others  nearly  40.  The  rainy  season  begins  at  the 
end  of  March  and  continues  to  Juue,  The  dry  season  is 
from  November  to  March. 

We  may  take  the  climate  of  Lagos,  still  farther  to  the 
east,  as  another  example  of  the  meteorology  of  Western 
Africa.  The  dry  season  obtains  from  the  beginning  of 
December  to  the  middle  of  March ;  then  follow  the  heavy 
rains  until  the  middle  of  July;  from  then  till  September 
there  is  a  moderate  amount  of  rain  until  the  end  of 
November.  There  is  however  some  rainfall  during  each 
month,  but  only  about  1  inch  from  December  to  March. 
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The  total  rainfall  is  about  58  inches  annually,  and  the  mean 
annual  temperature  80°  F.  The  mean  annual  variation  is 
very  slight,  being  only  about  10°. 

The  Niger  district  has  almost  the  same  characteristics  as 
the  one  just  mentioned,  except  that  the  temperature  is 
somewhat  higher,  the  heat  during  March  to  June  or  July 
averaging  105°  F.,  the  mean  annual  temperature  being 
about  86°  F.  The  rainfall  is  about  60  inches;  the  relative 
humidity  about  85.  Proceeding  farther  south,  we  come  to 
Gaboon,  where  the  mean  annual  temperature  is  95°  F.,  the 
rainfall  from  100  to  110  inches,  the  relative  humidity  very 
high,  rarely  under  90.  The  heaviest  rains  occur  between 
September  and  January. 

The  next  district  to  be  mentioned  is  that  at  the  mouth  of 
the  Congo.  The  mean  annual  temperature  is  76°  F.,  the 
annual  range  9°  F. ;  the  rainfall  43  inches ;  the  relative 
humidity  for  the  year  75  per  cent.,  the  annual  range  13. 
The  rainy  season  is  from  November  to  May,  with  prevailing 
westerly  winds. 

With  regard  to  the  next  region,  Angola,  the  following  data 
represent  the  climate  at  St  Paul  de  Loanda.  The  mean 
annual  temperature  74'  F.,  the  annual  mnge  12°  F. ;  the 
rainfall  13  inches ;  the  relative  humidity  82  per  cent.,  and 
the  annual  range  of  humidity  10.  Here  there  are  two  rainy 
seasons — October  to  December,  and  March  to  May. 

In  the  districts  to  the  south,  namely,  Benguela  and  Mosa- 
medes,  the  country  is  drier,  the  rainfall  varying  from  10  to 
30  inches,  the  mean  annual  temperature  being  about  68°  F. 
the  annual  range  20°  F. 

The  disorders  met  with  on  the  west  coast  of  Africa,  and 
which  may  be  regarded  as  the  most  prevalent  tropical 
diseases,  are  numerous,  and  we  have  to  deal  with  two  of  them 
which  are  unknown  on  the  eewtern  side  of  the  continent, 
namely,  yellow  fever  and  yaws.  Following  the  rough  order 
which  I  have  hitherto  adopted,  we  find  that  typhoid  fever  is 
met  with  occasionally  in  Senegambia,  more  rarely  perhaps  in 
Sierra  Leone.  It  is  not  reported  from  the  Gold  Coast,  but  it 
occurs  in  the  Niger  district,  as  also  in  Gaboon.  There  are 
no  reports  of  typhoid  fever  from  the  Congo,  but,  as  it  is 
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stated  that  typho-ioalarial  fever  occurs  there,  in  all  prob- 
ability it  does  exist ;  for  as  I  shall  point  out  aubseqiiently, 
I  am  convineed  that  typho-malarial  fever  does  not  exist  as 
a  disease  per  se,  but  that  in  all  cases  where  typho-malarial 
fever  is  reported  we  are  really  dealing  with  patients  in  whom 
both  typhoid  fever  and  malaria  are  present. 

DiarrhcEa  and  dysentery  are  extremely  common  in  Sene- 
garabia,  being  moat  frequently  seen  from  September  to  Nov- 
ember ;  also  prevalent  to  a  slightly  lesE  extent  io  December, 
January,  and  February.  Both  diseases  occur  also  iu  endemic 
form  in  Sierra  Leone ;  they  are  however  not  quite  so 
frequently  met  with  as  elsewhere.  Diarrhcea  is  often  met 
with  on  the  Gold  Coast,  but  dysentery  is  more  rarely  seen,  at 
any  rate  among  the  Europeans,  Both  diseases  occur  at 
Lagos,  as  also  with  extreme  frequency  in  the  Niger  district. 
Dlarrhcea  is  very  common  at  Gaboon,  but  dysentery,  although 
endemic,  affects  the  natives  chietly.  Probably  the  diminu- 
tion of  cases  amongst  the  white  residents  is  due  to  sanitary 
precautions.  On  the  Congo  coast  diarrhcea  prevails,  as  also 
dysentery,  but  this  disease  is  not  nearly  so  frequent  as  in  the 
Upper  Congo  district,  to  which  reference  will  be  made  later 
on.  In  Angola,  diarrhoea  is  fairly  common,  but  dysentery 
is  more  rarely  seen,  and  when  it  occurs  it  is  chiefly  after  the 

Severe  epidemics  oE  dengue  occur  in  Henegambia,  but 
curiously  enough  that  is  the  only  place  on  the  west  coast 
of  Africa  where  this  disease  obtains.  Cholera  visited 
Senegambia  in  1868,  but  has  not  been  recorded  as  occurring 
elsewhere  on  the  west  coast  of  the  continent,  although  we 
do  find  scattered  notes  referring  to  sporadic  cholera  on  the 
northern  part  of  the  west  seaboard.  Now  in  1893  cholera 
is  again  ravaging  Senegambia. 

Beri-beri  is  very  prevalent  in  the  Congo  district  near  the 
coast,  as  also  is  a  disease  called  the  sleeping-sickness  or 
negro  lethargy,  a  disorder  which  has  a  rather  wider  distribu- 
tion, namely  from  Senegambia  to  this  district.  It  is  at 
present  a  moot  question  whether  these  two  diseases  are 
identical.  It  is  also  thought  by  some  that  botli  diseases  are 
really  due  to   the  Anchylostoma  duodenale,  and  if  so  they 
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would  be  identical  with  Egyptian  chlorosis,  which  is  un- 
doubtedly due  to  the  presence  of  that  worm. 

Yaws  or  framboesia  is  very  frequently  met  with  on  the 
west  coast  of  Africa,  from  Senegambia  on  the  north  as  far 
south  as  Angola. 

The  area  of  distribution  of  yellow  fever  is  at  present 
limited  in  Africa  to  the  west  coast  from  19°  N.  to  a  point  on 
the  mainland  opposite  Fernando  Po. 

Hirsch  gives  the  following  chronological  survey  of  yellow 
fever  epidemics  on  the  west  coast  of  Africa  from  1816 : — 


1816.  Sierra     Leone, 

coast. 
1823.  Sierra  Leone. 
1825.  Sierra  Leone. 
1829-30.  Sierra  Leone. 
1830.  Senegambia. 
1837-39.  Sierra  Leone. 
1837.  Senegambia. 
1845-47.  Sierra  Leone. 
1852.  Gold  Coast. 

1857.  Gold  Coast. 

1858.  Senegambia. 


Congo     1859.  Sierra  Leone,  Senegambia. 
1860.  Gambia    and    the    Congo 

coast  as  far  as  Angola. 
1862.  Gambia   and    the    Congo 
coast,  Gold  Coast,  Benin 
coast. 

1864.  Sierra  Leone. 

1865.  Sierra  Leone,  Congo  coast. 

1866.  Sierra  Leone,  Senegambia. 

1867.  Senegambia. 

1868.  Sierra  Leone,  Senegambia. 
1878.  Sierra      Leone  (?;,     Sene- 
gambia. 


.  Diphtheria  and  scarlet  fever  are  unknown,  but  measles 
occurs  from  Senegambia  to  Angola.  Diseases  of  the  chest, 
such  as  bronchitis,  pleurisy,  and  pneumonia,  are  met  with 
all  along  the  coast,  but  phthisis  is  extremely  rare  among  the 
natives,  although  it  is  of  course  sometimes  seen  amongst 
the  whites,  who  have  in  all  probability  contracted  the 
disease  before  proceeding  to  the  coast.  Leprosy  is  frequently 
met  with  both  in  its  anesthetic  and  tubercular  forms  in  the 
native  population  on  the  whole  of  the  West  African  coast. 
Syphilis  and  rheumatism,  especially  the  acute  form,  are  also 
extremely  prevalent. 

Mephantiasis  arabum  also  occurs  with  comparative  fre- 
quency over  the  whole  coast,  being  especially  prevalent  on 
the  Gold  Coast,  where  also  ainhum  is  frequently  seen. 

Small-pox  occurs  everywhere,  and  very  severe  epidemics 
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often  spread  with  extremely  fatal  results  amongst  the  native 
population.  Very  few  cases  of  cancer  are  met  with  on  the 
west   coast   of    Africa,   but    tropical   ulcers   are   extremely 


With  regard  to  hepatitis  and  tropical  abscess  of  the  liver, 
there  ia  considerable  variation  in  the  occurrence  of  these 
diseases,  both  amongst  white  men  and  natives.  For  instance, 
hepatitis  is  extremely  prevalent  amongst  the  whites  in 
Senegambia,  but  is  not  often  seen  amongst  the  natives. 
It  is  comparatively  rare  in  the  Niger  district,  but  is  more 
frequently  met  with  on  the  Congo  coast.  On  the  whole, 
tropical  abscess  of  the  liver  is  less  frequently  seen  than  one 
would  expect,  and  it  would  appear  to  be  a  sequel  to  severe 
attacks  of  dysentery.  This  statement,  however,  should  be 
taken  with  caution,  as  if  it  is  true  it  is  very  different  from 
what  usually  obtains  in  India  and  other  tropical  countries. 
Whooping-cough  is  said  to  occur  in  Senegambia,  but  I  have 
seen  no  account  of  it  elsewhere. 

Amongst  the  native  population  over  the  whole  west 
coast  of  Africa,  skin  diseases  are  oommou.  Insanity  is 
not  frequent,  but  tetaima  often  occurs,  especially  amongst 
children.     Eickets  are  comparatively  rarely  seen. 

Anaemia  is  invariably  found  in  Europeans  throughout 
the  west  coast  of  Africa,  and  is  usually  due  to  malaria;  it 
may  however  be  due  simply  to  residence  upon  the  coast. 
Guinea-worm  is  especially  frequent  between  Senegambia 
and  Cape  Lopez,  In  Senegambia  it  is  met  with  not 
only  on  the  coast,  but  in  the  more  elevated  region  which 
extends  from  Bakel  to  Galem,  though  the  parasite  does  not 
infest  the  banks  of  the  Casamance.  The  Sierra  Leone  coast 
is  less  extensively  infucted  by  the  guinea-worm  than  the 
Grain  Coast,  Ivory  Coast,  Gold  and  Slave  Coasts.  It  is  met 
with  throughout  the  Niger  district,  and  also  in  Gaboon. 

It  is  to  be  noticed  that  on  these  coasts  various  places,  such 
as  Cape  Coast  Castle,  Klinina,  Cormantia,  and  Accra,  are 
especially  affected,  whereas  the  surrounding  country  very 
often  is  free  from  the  parasite.  I  do  not  believe  that  there 
is  any  connection  between  guinea-worm  and  Elephantiam 
arnbum. 
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Amongst  the  natives,  nervous  diseases  are  rather  frequently 
seen.  Hemiplegia,  paraplegia,  epilepsy  (especially  in  women), 
acute  mania,  and  dementia  are  met  with. 

Throughout  the  whole  coast  endemic  dropsy  occurs,  but 
here  again,  as  I  said  before  in  referring  to  the  east  coast,  I 
think  this  is  a  form  of  beri-beri.  Ague-cake  is  very  common, 
especially  in  Creoles.  It  is  said,  however,  to  be  un- 
common in  Sierra  Leone,  and  Gore  attributes  its  rarity  in 
that  region  to  the  ferruginous  character  of  the  soil.  Goitre 
is  not  frequently  seen  on  the  west  coast  of  Africa ;  there  are, 
however,  some  reports  of  its  occurrence  in  the  Cameroon 
district. 

The  west  coast  of  Africa  presents  four  seasons,  which 
generally  begin  and  end  as  follows,  allowing  for  latitude 
and  local  peculiarities.  The  summer  season  extends  from 
February  15  to  May  15,  the  rainy  season  from  May  15 
to  August  31,  the  harvest  season  from  September  1  to 
November  15,  while  the  harmattan  or  cold  season  begins 
on  November  15  and  ends  on  February  15. 

The  summer  is  hotter  than  any  of  the  other  seasons,  the 
heat  being  greatest  in  the  region  of  the  trade  winds,  and 
greater  in  Sierra  Leone  than  on  the  Gold  Coast  and  Bight  of 
Benin.  In  addition  to  the  prevailing  winds,  which  vary 
from  N.  and  N.E.  in  February  to  S.  and  S.W.  in  April, 
the  Gambia  region  is  subject  to  the  simoon,  a  hot  wind 
charged  with  fine  sand  which  blows  from  the  desert, 
destroying  vegetation  and  causing  much  distress,  especially 
in  respiratory  diseases.  Whirlwinds  are  also  prevalent 
during  this  season. 

The  rainy  season  is  ushered  in  by  a  cloudy  atmosphere 
and  frequent  tornadoes.  The  rain  gradually  increases  till  in 
July  and  August  it  descends  in  torrents,  in  many  places 
inundating  the  country  and  washing  away  huts  and  bridges. 
In  the  Gambia  region  the  commencement  of  the  rains  is 
marked  by  occasional  dirt  gales,  a  strong  wind  carrying  the 
surface  earth  along  with  it.  The  actual  rainfall  varies  in 
different  places,  and  also  in  the  same  place  from  year  to  year. 
It  is  greatest  during  the  night,  and  at  the  beginning  and 
end  of  the  season  the  fall  is  limited  to  the  night  time.     In 
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the  rainy  season  saud-Bies  and   mosquitoes   are   especially  ^ 

troublesome. 

The  harvest  season  or  autumn  is  the  moat  unhealthy  part 
oF  the  year  in  West  Africa.  The  rains  moderate,  the  swamps 
begin  to  dry,  wliile  the  decomposing  vegetable  matter  favours 
the  spread  of  malaria.  The  heat,  though  not  actually  so 
great  as  in  summer,  ia  far  more  oppressive  from  the  moisture 
of  the  atmosphere.  The  south-west  monsoon  ia  the  prevailing 
wind,  and  at  the  end  of  the  season  the  north-east  monsoon, 
while  beyond  the  region  of  the  "  trades  "  there  are  the  usual 
land  and  sea  breezes.  At  the  termination  of  the  harvest  the 
electrical  condition  of  the  atmosphere  is  much  disturbed,  this 
being  followed  by  the  cessation  of  rain  for  some  months. 

The  harmattan  or  cold  season  is  so  called  from  a  wind  of 
very  peculiar  character  which  occurs  at  this  time.  It  is  cold 
and  extremely  dry  owing  to  its  course  from  the  east  over  the 
Sahara.  Ou  its  approach,  vegetation  of  every  kind  ia  shrivelled 
up,  and  the  lips  nud  eyes  of  those  exposed  to  it  suffer  from  its 
parching  effect  It  ia  accompanied  by  a  thick  fog  and  mist, 
composed  of  particles  of  fine  sand  of  the  desert.  It  only  \ 
blows  for  a  few  days  in  the  season,  the  prevailing  wind  being 
from  the  south-east.  This  is  the  dryest  season  of  the  year, 
and  is  generally  healthy;  vegetable  matter  being  shrivelled 
instead  of  deeompoaing  as  during  the  autumn,  does  not  favour 
the  production  of  malaria. 

The  months  of  February,  March,  April,  October,  and 
November  may  be  regarded  as  the  hot  season  of  West  Africa. 
During  this  period  the  increased  heat  gives  rise  to  certain 
physiological  effects  on  the  human  body.  The  temperature 
rises  to  100°  F.  or  even  102°  F.,  the  pulse  is  accelerated,  the 
respirations  diminish  in  depth  and  frequency,  the  urine 
becomes  concentrated,  and  activity  of  the  skin  is  enormously 
increased. 

Although  in  the  summer  season  the  heat  ia  most  intense, 
it  is  not  so  unhealthy  as  the  autumn,  when  the  heat 
ia  combined  with  moisture.  (The  mouth  of  October  is 
specially  uohealthy.)  The  beat  at  first  .causes  an  exaltation 
of  general  sensibility,  but  afterwards  this  gives  way  to  marked 
depression. 


r^^ 


Distribution  of  Tropical  Diseases  in  Africa.  445 

Exposure,  iDtemperance,  bodily  or  mental  depression,  may 
result  in  ardent  fever,  with  cerebral  or  hepatic  complications. 
Dysentery  and  diarrhoea  occur  chiefly  when  the  water-supply 
is  impure  from  storage  or  contamination  with  decaying  organic 
matter. 

The  chief  diseases  met  with  during  the  hot  season  are 
ophthalmia,  dysentery,  intermittent  fever,  rheumatism, 
leprosy,  guinea- worm,  and  prickly  heat. 

The  rainy  season  is  far  more  unhealthy  than  the  hot 
months,  especially  at  its  commencement,  and  to  a  less  extent 
at  its  close.  The  temperature  of  the  air  falls  at  the  beginning 
of  the  rains,  producing  a  feeling  of  vigour  after  the  intense 
heat;  but  the  moist  atmosphere,  combined  with  the  sun's 
rays,  greatly  increases  the  perspiration,  and  along  with  this 
there  is  relaxation  of  the  muscular  system,  with  cardiac 
debility  and  congestion  of  the  internal  organs.  Should  the 
rdnfall  be  scanty,  irregular,  and  alternating  with  hot 
weather,  severe  outbreaks  of  fever  are  to  be  expected  from 
the  formation  of  pools  of  stagnant  water  rich  in  organic 
matter.  Dysentery  and  diarrhoea  are  also  prevalent  from 
the  contamination  of  the  water-supply;  while  in  addition  to 
the  diseases  mentioned  above,  diseases  of  the  respiratory 
system  are  also  met  with. 

It  is  likewise  to  be  noted  that  though  guinea- worm  may 
occur  at  any  season  of  the  year,  it  seems  to  be  more  trouble- 
some during  the  colder  months.  Elephantiasis  and  goitre 
also  seem  to  commence  more  frequently  in  the  cold  season, 
though  afterwards  the  seasonal  influence  on  their  progress  is 
less  marked. 

The  season  of  the  harmattan  is  the  most  healthy  part  of 
the  year,  the  drying  action  of  the  wind  stopping  the  decom- 
position of  vegetable  matter,  and  thus  the  production  of 
malaria.  When  it  begins,  patients  suflFering  from  malaria 
rapidly  become  convalescent,  while  other  diseases  are  fre- 
quently benefited  in  like  manner.  The  dry,  cold  air,  while 
it  braces  up  the  body  generally,  reddens  the  skin  and  renders 
it  dry  and  harsh.  The  nostrils  and  pharynx  become  dry,  the 
lips  chap,  and  the  eyes  may  become  inflamed.  The  sensible 
perspiration  is  almost  arrested,  and  the  activity  of  the  kidneys 


is  correspondingly  inoreased.  In  the  absence  of  free  renal 
secretion,  copious  diarrhcea  may  ensue,  and  may  persist  in 
spite  of  treatment  till  the  wind  abates.  The  other  diseases 
are  chiefly  the  result  of  the  internal  congestion  set  up  by  tha 
cold,  congestion  going  on  to  aub-acate  inflammation  of  the 
liver  and  spleen,  btemorrhagea  from  mucous  membranes,  and 
abortion.  Infants  sufi'er  severely  from  cold  in  the  intervala 
between  the  barmattan.  Slight  attacks  of  fever  unattended 
by  prostration  may  occur ;  also  rheumatic  attacks,  but  these 
are  arrested  on  the  recurrence  of  the  desert  wind. 

According  to  Horton,  the  barmattan  has  a  decided  effect 
upon  small-pox;  the  pustules  soon  heal  up,  and  the  disease 
disappears.  Persons  vaccinated  whilst  the  barmattan  wind 
is  blowing  are  not  protected  against  small-pox,  as  the  vaccine 
will  not  take. 

T  shall  now  deal  generally  with  the  incidence  of  malaria 
on  the  west  coast  of  Africa.  All  I  can  do  is  to  give  a 
summary,  which  I  hope  may  indicate  with  some  attempt  at 
accuracy,  not  only  where  the  disease  is  prevalent,  but  where 
it  is  met  witli  iu  its  most  grave  forms. 

Some  amount  of  confusion  obtains  as  to  the  distribution  of 
the  graver  forms  of  malarial  fever  in  West  Africa.  This  is 
due  to  the  fact  that  some  observers  hold  bilious  remittent 
fever,  blackwater  fever,  endemic  hiematuria,  and  typho- 
malarial  fever  to  be  distinct  diseases.  I  do  not  agree  with 
this  view,  and  in  what  follows  it  must  be  distinctly  understood 
that  I  entertain  the  conviction  that  these  so-called  various 
diseases  are  simply  malarial  fever  distinguished  by  some 
prominent  symptom  which  has  given  the  name  to  a  variety 
of  that  fever,  as  indicated  above.  Believing  as  I  do  that 
malaria  is  a  disease  sui  generis,  caused  by  the  hBematozoon 
discovered  by  Laveran,  I  classify  the  results  of  its  action  on 
human  beings  as  follows: — Intermittent  fever  of  varying 
types  —  i.e.,  quotidian,  tertian,  quartan  ague ;  remittent 
malarial  fever,  including  bilious  remittent  fever,  blackwater 
fever,  bieraoglobinuric  fever,  and  endemic  hematuria ;  per- 
nicious malarial  fevers,  including  the  comatose  and  algid 
varieties;    masked   malaria,   including   brow   ague  and   the 


'^ 


Distribution  of  Tropical  Diseased  in  Africa,  447 

various  neuralgias  connected  with  malaria,  and  finally 
malarial  cachexia. 

To  the  causes  of  malaria,  and  its  production  being 
favoured  by  local  circumstances,  or  prevented  in  some 
cases,  I  shall  not  now  allude,  preferring  to  deal  with  such 
matters  later  on,  when  speaking  of  the  prevention  and  cure 
of  the  diseasa 

Although,  as  before  mentioned,  the  West  African  coast  is 
called  "  the  white  man's  grave,*'  yet  it  is  undoubtedly  true 
that  to  a  certain  extent  it  is  not  malaria  which  causes,  or 
perhaps  one  should  say  has  caused,  the  very  high  death-rate 
of  even  50  per  cent  amongst  the  whites  on  the  coast.  In 
the  past,  at  any  rate,  this  death-rate  has  been  due  to  the  fact 
of  diseased  individuals  proceeding  to  Africa,  to  want  of 
knowledge  of  the  precautions  necessary  for  a  residence  there, 
and  unfortunately,  in  many  cases,  to  the  wilful  ignoring  of 
prophylactic  measures  and  of  a  well-ordered  life. 

In  Senegambia  malarial  fever  causes  at  least  40  per  cent, 
of  all  the  cases  of  disease.  In  some  places  the  admissions 
into  hospital  from  malarial  fever  rise  as  high  as  70  to 
80  per  cent.  The  greater  number  of  cases  occurs  during 
the  rainy  season,  or  between  June  and  November,  and 
chiefly,  in  all  likelihood,  at  the  commencement  and  at 
the  end  of  the  rains,  and  probably  the  pernicious  and 
bilious  and  hsematuric  fevers  happen  chiefly  during  the 
rainy  season,  when  the  mean  monthly  temperature  is 
highest.  With  regard  to  the  hsematuric  fever,  it  probably 
occurs  only  under  certain  circumstances,  namely,  in  debili- 
tated individuals,  after  extreme  strain  or  excess,  or  after  a 
severe  wetting  following  repeated  attacks  of  ordinary 
intermittent  fever.  The  bilious  remittent  fever  may  be 
considered  as  an  acclimatising  fever,  occurring  chiefly  in 
newcomers. 

Next,  in  Sierra  Leone  the  amount  of  malaria  is  extreme. 
The  type  of  fever  is  here  very  severe,  a  very  fatal  remittent 
type  being  most  commonly  met  with  in  the  whites.  Again 
we  find  that  here  also  it  is  during  the  rainy  season  that 
malaria  is  most  virulent.  On  the  Gold  Coast  the  same 
conditions  exist,  and  grave  remittent  fevers,  with  bilious  and 
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hsematuric  symptoms,  are  extremely  commoD,  as  also  are 
pernicioas  fevers. 

Along  the  rest  of  the  coast  malaria  is  very  virulent  as  far 
as  Cape  Lopez.  Some  idea  of  its  prevalence  will  be  (gained 
by  mentioning  the  death-rate  from  1878  to  1888.  Unfortu- 
nately, the  cause  of  death  ia  not  stated  in  the  teporte,  hut 
malaria  appears  to  have  been  the  chief  cause. 

There  are  no  means  of  ascertaining  the  number  of  Europeans 
in  Gambia  during  the  years  in  question,  but  I  have  reason  to 
believe  there  were  about  54.  The  average  death-rate  there 
was  1010  per  cent.  At  Lagos,  from  1879  to  1888,  there  was 
an  average  of  110  European  residents ;  and  the  average  death- 
rate  was  10  per  cent.  At  Sierra  Leone,  the  population  during 
the  same  years  waa  about  271,  of  whom  1U8  were  a  floating 
population,  i.e.,  belonging  to  ships  in  the  harbour.  The  total 
deaths  of  the  resident  population  were  44,  of  the  floating 
population  31,  giving  a  total  number  of  deaths  during  the 
ten  years  of  75,  being  42  per  cent.  On  the  Gold  Coast 
during  the  same  year  there  was  an  average  of  66  Government 
officials.  There  were  34  deaths,  the  average  death-rate  being 
51-43  per  thousand.  The  non-ollicial  population  wrs  about 
126,  the  number  of  deaths  106,  the  death-rate  being  81'48  per 
thousand;  or,  taking  the  officials  and  non-officials  tc^ether, 
the  death-rate  per  thousand  would  be  68'08,  the  averi^e 
European  population  being  192. 

In  the  Niger  district  remittent  fever  ia  very  virulent,  and 
this  district  is  remarkable  for  the  prevalence  of  pernicioua 
malarial  fever.  It  is  here  also  that  we  have  most  reported 
cases  of  so-called  typho-malarial  fever,  the  only  other  region 
where  this  complication  seems  to  prevail  being  the  Congo 
district;  at  Gaboon  and  in  its  near  proximity  malaria  is 
most  rife  during  the  first  three  months  of  the  year. 

In  the  Congo  coast  region  the  average  death-rate  from 
malarial  fever  appears  to  be  about  30  per  cent.  I  shall 
refer  to  its  prevalence  in  the  upper  regions  of  the  Congo 
subsequently. 

To  the  south  of  Loanda,  where  the  fever  is  very  rife, 
malaria  decreases  in  intensity  and  impori^ance  as  we  proceed 
southward. 


Distribution  of  Tropical  Diseases  in  Africa.  449 

V.  The  Sahara,  and  Soudan. 

This  area,  which  includes  the  country  as  far  south  as 
10°  N.  latitude,  takes  in  the  districts  of  Bornu,  Wadai, 
Darfur,  and  Kordofan,  and  must  be  dismissed  in  a  few  lines, 
statistics  being  wanting  with  respect  to  it.  On  the  whole 
the  climate  is  intensely  hot  in  summer,  but  the  diurnal 
variation  is  very  great.  Sometimes  the  thermometer  is 
many  degrees  below  freezing  point  at  night,  although  during 
the  day  it  may  be  as  much  as  115°  F.  In  the  northern  part 
of  this  district  the  mean  annual  variation  or  range  of  tem- 
perature is  from  40°  to  50°.  In  the  southern  part,  in  Wadai, 
Darfur,  Kordofan,  the  range  is  considerably  less,  being  only 
from  10°  to  20°  F.  Over  the  greater  part  of  the  area  the  mean 
annual  temperature  is  over  80°  F.,  although  in  the  district 
round  Wadai  it  varies  from  70°  to  80°,  this  being  due  to  the 
altitude  of  the  country,  which  is  from  3000  to  8000  feet.  On 
the  whole,  this  district  may  be  said  to  be  healthy.  Except 
in  the  oases,  malaria  is  almost  absent.  In  Darfur  and  Kor- 
dofan dysentery,  diarrhoea,  and  typhoid  fever  are  met  with ; 
syphilis  and  bronchitis  are  fairly  common;  and  in  the  southern 
part  of  Darfur  the  guinea- worm  is  very  frequent,  the  area  of 
its  northern  distribution  at  this  point  being  about  11°  N. 
lat.  Goitre  is  not  infrequently  seen  in  inhabitants  of  the 
Djebel  Marra.  The  most  malarious  parts  of  this  district  are 
the  low  swampy  regions  round  Lake  Chad,  Dibbe,  and  Filter, 
and  the  province  of  Fezzan. 

VI.  Equatorial  Central  Aprica, 

including  the  Congo  Free  State,  and  reaching  south  to  the 
18th  degree  of  S.  lat. 

The  mean  annual  temperature  of  the  whole  of  this  region 
is  about  78°  F.,  being  slightly  lower  to  the  west  of  the 
Victoria  Nyanza  in  the  Euwenzori  mountain  region,  on  the 
high  plateau  to  the  east  of  the  Victoria  Nyanza,  and  in 
Msiri's  kingdom,  where  it  varies  from  65°  to  70°  F.  The 
mean  annual  range  of  temperature  in  the  Congo  region  is 
less  than  5°  F. ;  in  the  remaining  area  it  is  between  5°  and 
10°  F.,  except  in  the  region  to  the  south  of  the  Victoria 
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NyaLza,  bounded  between  -ii"  and  38°  E.  long.,  where  the 
mean  variation  is  from  10"  to  20°  F.  The  mean  annual 
rainfall  is  about  50  inche8,  except  in  the  centre  of  this  area, 
where  it  reaches  about  100  inches,  this  including  the  Congo 
forest  district  and  the  country  to  the  west  of  Tanganyika  aa 
far  south  as  10'  S.  lat.  In  this  district  also  the  relative 
humidity  is  over  70  per  cent.,  but  over  tbe  whole  district  the 
relative  humidity  may  be  taken  aa  about  G6  to  G8  per  cent. 

The  whole  region  is  highly  malaiious,  but  I  will  give  a 
brief  account  of  malaria  as  I  met  with  it  in  Central  Africa. 
The  area  referred  to  extenda  from  Khartoum  in  the  north  aa 
far  south  as  the  Victoria  and  Albert  Lakes,  and  also  includes 
the  Rohl  and  Bahr-el-Ghaeel  distritita.  Tbe  distribution  of 
malaria  in  this  region  is  unequal,  and  the  topography  of  the 
country  exerts  an  influence  both  upon  its  frequency  and  its 
severity.  In  low-lying  swampy  regions  malaria  is  very 
common,  the  natives  suifering  to  a  considerable  extent  from 
mild  attacks  of  intermittent  fever.  Occasionally  one  sees  a 
case  of  well-marked  remittent,  but  perhaps  the  most  fre- 
quent variety  met  with  is  a  form  which  at  Urst  sight  appears 
to  be  a  continued  fever  lasting  from  five  to  seven  days.  But 
when  these  fevers  are  examined  carefully  it  is  found  that 
they  are  really  either  mild  remittent  (for  there  are  distinct 
remissions,  which,  however,  must  be  carefully  looked  for)  ot 
they  are  quotidian,  with  badly-marked  paroxysms.  A  very 
brief  cold  stage  occurs  daily,  then  follow  eighteen  or  twenty 
hours  of  hot  stage  with  a  temperature  of  102°-103°  F,, 
followed  by  an  hour  or  so  of  apyrexia  after  a  very  slight 
perspiration.  Throughout  the  whole  region  the  natives,  who 
are  fairly  stationary  in  one  district,  suffer  comparatively 
little,  and  from  hut  slight  attacks  of  intermittent  fever,  but 
if  removed  to  a  new  locality  they  suffer  from  much  more 
severe  attacks,  from  remittent  fever  for  the  most  part,  and  it 
is  a  noteworthy  fact  that  after  slave  raiding  or  war  numbers 
of  men  are  struck  down  by  severe  forms  of  fever. 

In  the  higher  regions  the  fevers  become  more  rare  until 
one  reaches  districts  having  an  altitude  of  from  3000  to  4000 
feet,  where  they  almost  entirely  disappear.  A  good  example 
of  this  may  be  seen  in  the  country  to  the  north-west  of  the 
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Albert  Nyanza,  also  in  Central  Unyoro,  in  the  Shuli  district, 
to  the  south-east  of  Dufli,  and  in  Uganda,  in  the  Kahura 
district. 

With  regard  to  the  eflPect  of  malaria  upon  Europeans  and 
Egyptians,  one  notices  marked  differences;  and  here  the 
personal  equation  comes  notably  into  play.  Some  suffer 
very  little  from  malaria,  others  suffer  from  severe  remittents 
and  from  what  some  call  bilious  remittents  and  black  water 
fever.  On  the  whole  Europeans  suffer  less  from  anything 
more  than  an  occasional  attack  of  typical  intermittent  fever 
than  do  the  Egyptians.  Inactivity,  severe  marches  in  the 
sun  or  by  moonlight,  and  fatigue,  are  the  predisposing  causes 
of  attacks  of  fever  in  Europeans.  In  all  the  old  Egyptian 
stations  which  I  have  visited,  the  Egyptian  troops  and 
officials  suffered  excessively  from  malaria.  It  was  very 
fatal,  or  if  not  fatal,  it  induced  such  marked  debility  that 
they  were  greatly  incapacitated  for  ordinary  employment. 
I  found  that  the  "  spleen  test "  was  very  useful  in  ascertain- 
ing approximately  the  salubrity  of  a  district.  The  Bahr-el- 
Ghazel  district  is,  owing  to  its  very  abundant  water-supply 
and  its  many  swampy  areas,  excessively  malarious.  The 
country  to  the  north  of  the  Bahr-el-Arab  is  comparatively 
exempt. 

I  pass  on  now  to  deal  briefly  with  the  subject  of  enteric 
fever.  At  Khartoum  it  is  endemic,  and  no  wonder,  when 
one  considers  the  filthy  condition  and  want  of  all  sanitary 
precautions  in  that  town,  and  the  quagmire  into  which  it  is 
yearly  transformed  at  high  Nile.  After  the  inundation  of 
the  Nile  the  disease  spreads  all  over  the  so-called  island  of 
Meroe.  In  all  the  districts  I  have  mentioned  above,  as  also 
in  Kordofan,  I  met  with  cases  of  enteric  fever,  but  they 
varied  in  frequency,  not  so  much  with  the  character  of  the 
country  or  the  climatology,  as  with  the  habits  and  customs 
of  the  natives,  and  their  sanitary  surroundings.  The  disease 
was  most  frequently  seen  in  the  larger  settlements  in  the 
Bahr-el-6hazel  districts.  There,  where  the  slave-dealers 
were  in  the  habit  of  crowding  together  thousands  of  slaves, 
the  filthy  condition  of  the  places  can  be  well  imagined,  and 
it  was  in  these  hotbeds  of  disease  that  I  saw  most  cases  of 


452  Proceedings  of  the  Royal  Physical  Socieii/. 

enteric  fever.  Still,  I  met  with  the  disease  at  Bohr  on  tha 
White  Nile,  at  Foweira,  at  Magungo,  just  to  the  north  of  the 
Albert  JTyanza,  aaJ  I  witnessed  one  epidemic  in  Uganda.  I 
Bay  epidemic,  because  it  was  curious  to  notice  tliat,  generally 
speaking,  enteric  fever  seemed  to  stop  ahort  directly  au  area 
was  reached  in  which  the  banana  forms  the  staple  food  of 
the  population.  It  was  far  more  frequently  met  with  in 
those  districts  where  the  people  lived  chiefly  upon  grain. 

I  was  surprised  in  my  journey  in  Central  Africa  to  notice 
the  distribution  of  phthisis,  for,  although  bronchitis,  pleurisy, 
and  pneumonia  were  constantly  seen  in  nearly  all  the  dis- 
tricts through  which  I  passed,  the  cases  of  phthisis  which  I 
was  able  to  observe  veere  few  and  far  between,  and  corre- 
sponded in  a  marked  manner  with  the  absence  of  malaria,  at 
any  rate  in  its  most  intense  forms.  From  Kliartoum  along 
the  valley  of  the  Nile  as  far  as  the  Albert  Lake,  through  the 
swampy  districts  of  Unyoro  and  Uganda,  I  can  recall  having 
seen  very  few  cases  of  phthisis  (in  Uganda  some  eighteen 
or  twenty).  Subsequently,  however,  I  saw  a  considerable 
number  of  cases  in  the  Shnli  district,  at  an  altitude  of  3000 
to  4000  feet,  where  malaria  is  very  rare.  Again,  in  travel- 
ling through  the  Bahr-el-Ghazel  district  I  saw  a  considerable 
number  of  phthisical  individuals,  not  inhabitants  of  that 
province,  but  men  or  women,  soldiers  or  slaves,  who  had 
come  from  the  elevated  districts  in  the  Monbuttu  country. 
Farther  north,  at  Dara,  I  again  met  with  phthisis  in  people 
who  inhabited  the  highlands  of  the  Djebel  Marra  district, 
where  I  was  informed  that  malarial  fevers  were  entirely 
absent. 

With  regard  to  the  other  diseases  of  Equatorial  Africa, 
what  follows  refers  to  the  districts  mentioned  above,  and 
with  which  I  am  personally  acquainted ;  but  from  what  I 
have  read  on  the  subject,  I  have  reason  to  believe  that  the 
same  diseases  obtain  to  the  south. 

Small-pox  occurs  in  epidemics,  and  is  very  fatal.  Measles 
and  scarlet  fever  are  unknown.  Ilheumatism  is  common 
everywhere,  and  cholera  has  on  various  occasions  passed 
through  the  countiy  in  the  form  of  epidemics.  With  regard 
to  phthisis,  it  is  very  larely  met  with  throughout  the  whole 
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of  the  northern  part  of  this  area,  except  in  the  high  region  to 
the  north-east  of  the  Victoria  Nyanza,  where  it  is  more 
common.  Diseases  of  the  chest  are  found  throughout  the 
whole  region,  but  bronchitis  is  far  more  common  than  either 
pleurisy  or  pneumonia.  A  form  of  plague  has  visited 
Uganda  on  several  occasions,  and  there  are  reports  of  it 
having  occurred  on  the  White  Nile  to  the  south  of  Lado  and 
in  the  Bahr-el-Ghazel  district.  Guinea-worm  is  most  pre- 
valent to  the  west  of  the  Nile  throughout  the  province  of 
Rohl  and  Bahr-el-GhazeL  Eound  worms  are  also  met  with, 
and  yaws  is  occasionally  seen.  Syphilis  is  widely  spread  in 
those  districts  where  the  slave  trade  has  been  carried  on,  but 
it  is  not  prevalent  in  other  regions.  Leprosy  is  met  with, 
but  not  extensively.  Elephantiasis  arabum  occurs,  especially 
on  the  west  of  the  Nile  to  the  south  of  Lado.  Skin  diseases 
are  extremely  frequent,  except  in  Uganda,  and  boils  are  of 
common  occurrence  everywhere. 

With  regard  to  nervous  diseases,  temporary  insanity  is 
often  met  with,  but  it  is  rare  to  see  cases  of  permanent 
aberration.  Epilepsy  is  fairly  common,  and  occurs  chiefly  in 
girls. 

Ophthalmia  is  comparatively  frequent,  although  it  is  not 
nearly  so  prevalent  as  in  Egypt.  With  regard  to  diarrhoea 
and  dysentery,  both  diseases  are  met  with  throughout  this 
region.  They  are  more  prevalent  throughout  the  Nile  valley 
aud  in  the  west  than  in  Uganda  and  Unyoro.  The  so-called 
blackwater  fever  certainly  occurs,  and  so  does  typho-malarial 
fever,  but  in  all  cases  I  came  to  the  conclusion  that  these 
were  different  varieties  of  remittent  fever. 

Passing  now  to  the  Congo  region  of  Equatorial  Africa,  we 
find  that  malaria  is  prevalent  over  the  whole  of  the  district. 
All  varieties  occur,  from  mild  attacks  of  intermittent  fever 
lasting  three  days,  to  the  most  pernicious  forms  of  fever,  such 
as  are  seen  at  Vivi  and  Stanley  Pool.  It  is  said  that  the 
mortality  of  Europeans  in  the  Central  Congo  region  is  about 
25  per  cent.  Here,  too,  the  so-called  blackwater  fever  is 
common.  There  are  no  reports  of  enteric  fever  from  the 
Congo,  but  typho-malarial  fever  is  reported.  I  believe, 
however,  that  it  is  really  simple  severe  remittent  fever  with 
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typhoid  symptoms.  Dysentery  is  very  common,  and  ao  ia 
hepatitis,  and  tropical  abscess  of  the  liver  is  also  met  with. 
Phthisis  would  appear  to  be  rarely  seen,  if  at  all.  The 
ordinary  diseases  of  the  ehest,  however,  occur;  so  do 
rheumatism  and  Egyptian  chlorosis,  Leprosy  and  yaws  are 
both  endemic  in  the  Congo  region,  as  also  the  disease  of 
sleeping-sickness,  as  it  is  termed  by  writers  from  this  region. 
As  previously  mentioned,  I  regard  this  disease  as  beri-beri. 

We  next  come  to  tlie  remaining  part  of  Equatorial  Africa, 
that  to  the  south  of  the  Victoria  Nyanza,  surrounding  Lakes 
Tanganyika  and  Nyassa,  as  far  south  as  the  Matabele 
country.  Throughout  this  region  malaria  is  again  exten- 
sively met  with,  except  in  the  highest  regions.  Enteric 
fever  exists  to  the  south  of  the  Victoria  Nyanzi,  and  it 
appears  to  occur  occasionally  as  far  south  as  the  Zambesi. 
Both  diarrhtea  and  dysentery  are  found,  but  dysentery  is 
reported  to  be  exceedingly  severe  throughout  the  whole 
district,  far  more  frequent  in  fact  than  it  is  either  to  the 
north  or  west.  Rheumatism,  dengue,  leprosy,  and  ayphilia 
are  all  prevalent,  and  so  are  the  ordinary  respiratory  diseasea, 
but  plithisia  is  extremely  rare.  Elephantiasis  aro.bum  is  met 
with  to  the  south-west  of  Tanganyika  especially,  but  isolated 
cases  are  occasionally  seen  throughout  the  whole  district. 
Tropical  ulcers  are  seen  very  frequently  in  this  district ;  so 
is  ophthalmia,  and  probably  beri-beri  is  widely  distributed. 
Curiously  enough,  diseasea  of  the  liver  and  tropical  abscess 
are  rarely  seen  here.  Diphtheria  certainly  exists,  but  it  is 
not  very  prevalent. 

VIL  South  Africa, 

including  the  country  south  of  18"  S.  lat. 

The  area  with  which  we  have  now  to  deal  has  a  climate 
which  differs  much  from  any  we  have  hitherto  con- 
sidered; it  resembles  more  nearly  that  of  the  temperate  zone, 
in  which  zone  indeed  the  greater  part  of  the  district  lies. 
The  country  varies  considerably  in  altitude,  lying  generally 
from  600  to  10,000  feet  above  sea-level. 

The  mean  annual  temperature  varies  from  64°  to  72°  F., 
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excepting  in  the  Kalahari  Desert,  where  it  rises  to  about  76°  F> 
The  mean  annual  range  of  temperature  varies  somewhat :  on 
the  coast  it  is  from  10'^  to  20**;  inland  it  is  from  20°  to 
40°  F.  The  annual  rainfall  varies  considerably.  It  is  least 
on  the  west,  where  it  is  under  10  inches;  indeed,  in  the 
north-west,  it  is  only  about  3  inches  annually.  On  the 
eastern  coast  the  precipitation  is  heavy,  varying  from  18  to 
40  inches.  Between  these  two  areas,  in  the  South  African 
Bepublic  and  Orange  Free  States,  the  annual  rainfall  is  from 
10  to  25  inches. 

In  the  most  northern  part  of  this  area  we  have  two 
districts — Mashonaland  and  Matabeleland.  The  altitude  of 
this  country  is  about  4000  feet.  The  rainy  season  is  from 
November  to  February,  and,  on  the  whole,  the  district 
appears  to  be  fairly  healthy,  although  we  have  not  sufficient 
reliable  information  upon  which  to  offer  a  final  opinion. 
We  know,  however,  that  dysentery,  diarrhoea,  and  rheu- 
matism are  very  prevalent,  and  that  malaria  also  prevails, 
though,  perhaps,  not  so  extensively  as  it  does  to  the  north 
of  the  Zambesi. — Bechuanaland  has  the  same  elevation.  In 
the  west  we  have  the  Kalahari  Desert,  with  a  very  slight 
rainfall  and  with  considerable  heat ;  but  the  eastern  district 
is  better  known,  and  therefore,  probably,  we  have  informa- 
tion of  more  numerous  diseases,  although,  on  the  whole,  the 
country  would  appear  to  be  healthy.  The  rainy  season  is 
from  December  to  April ;  the  average  rainfall  is  25  inches  ; 
the  temperature  may  be  as  high  as  85°  or  90°  F.  The 
climate  is,  on  the  whole,  dry  and  invigorating.  Probably 
the  most  fatal  disease  in  this  district  is  dysentery.  Enteric 
fever  is  also  met  with;  malarial  fevers  are  unimportant; 
measles  and  small-pox  occur  in  epidemics;  phthisis  is 
unknown ;  bronchitis,  pleurisy,  and  pneumonia  are  only 
very  rarely  seen.  Syphilis  is  now  common;  rheumatism 
and  hepatitis  are  both  met  with ;  ophthalmia  is  extremely 
common,  and  so  is  whooping-cough.  Leprosy  is  not 
endemic;  this  is  rather  surprising,  as  the  disease  is  pre- 
valent at  the  Cape. 

The  Orange  Free  State  is  an  elevated  plateau  lying  4000 
to   5000   feet  above  sea-level.     It  possesses  a  remarkably 
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dry  climate,  the  humidity  being  about  55  per  cent.  During 
the  six  hottest  months  of  the  year  the  average  maximum 
temperature  is  82"  F.,  the  average  minimum  temperature 
5.7°  F.  The  duat-stornis  are  the  only  drawback  to  this 
climate.  Tlie  average  maximum  temperature  for  the  six 
coldest  months  is  66°  F.  The  rainfall  is  16  inches. 
Diseases  of  the  chest  are  very  rare  iu  this  district,  and  it 
forms  an  admirable  health  resort  for  phthisical  patients. 
Dysentery  and  diarrhcEa  are  the  chief  diseases  to  be  dreaded 
here. 

The  Transvaal  has  the  same  altitude  as  the  Orange  Free 
State,  and  possesses  groups  of  mountains.  It  also  has  a 
dry  climate,  which  is  salubrious  and  exhilarating.  The 
rainy  season  lasts  from  October  to  March,  with  an  average 
rainfall  of  3074  inches.  The  principal  diseases  in  this 
district  are  typhoid  fever,  dysentery,  and  diarrhcea.  Leprosy 
and  diphtheria  are  also  met  with ;  the  occurrence  of 
malaria  is  unimportant  Owing  to  sudden  changes  in  the 
temperature,  bronchial  catarrh  ia  fairly  common,  Fhthisis 
is  not  seen. 

Ill  Natal,  including  Zululand,  Basntoland,  Griqualand  East, 
and  Pondoland,  the  climate  in  this  region  varies  consider- 
ably. At  Durban,  on  the  coast,  the  mean  annual  temperature 
is  77"  F.,  the  mean  range  18°  F.,  the  rainfall  is  33  inches. 
At  Pietermaritzburg  and  the  interior,  the  mean  annual 
temperature  is  68°  F.,  but  the  sudden  changes  from  hot,  dry 
land  winds  to  moist  sea  breezes  are  trying,  July  to  Septem- 
ber are  the  most  trying  months  in  Natal  The  rainfall  at 
Pietermaritzbui^  is  31-87  inches,  With  the  exception  of 
isolated  areas  at  the  coast,  and  in  some  of  the  gullies  iu 
Zululaud,  malaria  is  practically  unknown,  but  typhoid  fever 
and  dysentery  are  fairly  commo.n,  as  also  is  diarrhcea  in 
the  hot  season.  Respiratory  diseases  are  very  rare,  but 
diphtheria,  small-pox,  measles,  and  scarlet  fever  sometimes 
occur  in  epidemics.  Phthisis,  except  in  imported  cases,  is 
practically  unknown. 

Cape  Colony  is,  on  the  whole,  very  healthy.  Temperature 
and  rainfall  vary  in  different  places.  At  Cape  Town  itself 
the  mean   annual  temperature  is  67°  F.,  the  annual  range 
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38*^  F.,  the  rainfall  2312  inches.  At  Port  Elizabeth  the 
rainfall  is  only  19*71  inches,  and  at  King  William's  Town, 
16*48  inches.  At  Graham's  Town  the  air  is  bright  and  ex- 
hilarating; the  mean  annual  temperature  is  60''  F.,  mean 
annual  range  15°  F.,  rainfall  22  inches,  and,  occurring  as  it 
does  chiefly  in  summer,  it  keeps  down  the  temperature  and 
secures  remarkable  equilibrity.  In  this  region  malaria  may 
be  said  to  be  absent.  Again  here,  typhoid  fever,  dysentery, 
and  diarrhoea  are  the  most  frequent  and  fatal  diseases,  and 
rheumatism,  also,  is  very  prevalent.  Syphilis,  leprosy,  and 
scrofula  are  widely  prevalent,  but  respiratory  diseases  are 
unimportant.  Pneumonia,  however,  is  more  frequently  seen 
in  Cape  Colony  than  it  is  farther  uorlh.  Phthisis,  owing  to 
the  number  of  imported  cases,  is  more  prevalent  than  one 
would  expect,  but  apart  from  this,  it  is  probable  that  the 
disease  does  exist  in  the  Colony  more  than  in  other  parts 
of  the  district  we  have  just  had  under  review.  Scarlet  fever, 
diphtheria,  small-pox,  and  measles  occur  in  epidemics,  but 
infrequently.  Heart  disease  appears  to  be  specially  pre- 
valent. Cholera  has  never  visited  the  Cape,  and  hydrophobia 
is  unknown.  Diseases  of  a  parasitic  nature  are  rare,  and 
hydatids  are  infrequent. 

VIII.  African  Islands. 

Madagascar,  the  largest  African  island,  is  situated  in  the 
Indian  Ocean,  between  12°  and  25°  S.  latitude.  It  can  be 
divided  into  a  low  coast-line,  and  extensive  highlands  having 
an  altitude  of  from  3000  to  4000  feet.     The  mean  annual 

0 

temperature  of  the  coastal  region  is  between  74°  and  80°  F. ; 
the  mean  annual  temperature  of  the  highlands  is  64°  to  70°  F., 
the  mean  variation  between  5°  and  10°  F.  The  annual  rain- 
fall on  the  western  half  of  Madagascar  varies  from  25  to  50 
inches;  on  the  eastern  half  it  varies  from  50  to  100  inches. 
At  Nossi  B(5,  to  the  north-west  of  the  island,  it  is  over  100 
inches.  Malaria  is  most  prevalent  during  the  first  three 
months  of  the  year,  and  it  prevails  over  practically  the  whole 
of  the  island.  It  is  especially  prevalent  on  the  coast,  and 
least  so  in  the  central  provinces.      Typhoid  fever  is  also 
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pravalent  in  the  centre  of  the  island ;  dysentery,  on  the  other 
hand,  occurs  more  frequently  on  the  coast.  Diarrhtea  is  met 
with  all  over  the  island ;  phthisis  is  said  to  occur  in  the 
higher  regions,  but,  with  the  exception  of  pneumonia,  diseases 
of  the  chest  are  comparatively  rare.  Rheumatism,  leprosy, 
and  syphilis  are  common.  Eeri-heri  occurs  in  epidemics; 
diseases  of  the  liver  are  fairly  common. 

The  Seychelle  Islands,  situated  hetween  3'  30'  and  5°  30'  S. 
latitude,  are  on  the  whole  healthy.  The  mean  annual  tem- 
perature ia  about  77°  F.,  the  mean  annual  variation  about 
15°  F.,  and  the  mean  annual  rainfall  about  80  inches. 
Malaria  is  practically  unknown,  and  diseases  of  the  chest, 
with  the  exception  of  phthisis,  are  rare.  The  chief  diseases 
of  these  islands  are  dysentery,  phthisis,  and  affections  of  the 
liver.     Leprosy  and  syphilis  are  fairly  common. 

Mauritius,  an  island  lying  between  20°  and  20°  30'  S. 
latitude,  is  hilly,  and  has  an  elevation  of  from  500  to  700 
feet.  The  mean  annual  temperature  at  St  Louis  is  78"  F. 
April  to  November  is  the  coolest  part  of  the  year.  The 
rainfall  is  70  inches.  Up  to  the  year  1866  the  island  waa 
free  from  malaria,  but  since  then  it  has  been  very  malarious, 
both  intermittent  and  remittent  fevers  being  exceedingly 
frequent.  The  so-called  bilious  remittent  fever  is  very 
common,  and  typhoid  fever  is  also  frequently  met  with. 
Dengue  is  epidemic;  dysentery  and  diarrhcea  are  common, 
so  are  leprosy  and  syphilis ;  probably  also  beri-beri. 
Elephantiasis  arabum  is  endemic.  Chest  affections  are 
comparatively  rare ;  but  phthisis  is  sometimes  seen. 
Ophthalmia  ia  exceedingly  prevalent,  and  hepatitis  seems 
general  amongst  the  white  population. 

The  foregoing  summary  of  the  climatology  of  the  various 
artificial  regions  into  which  I  have  divided  Africa,  and  the 
account  of  the  distribution  of  diseases  occurring  in  them, 
has  necessarily  been  somewhat  dry  and  tedious ;  indeed,  it 
has  been  very  difficult  to  compress  the  necessary  information 
within  at  all  reasonable  limits,  I  have  now  to  give  a  general 
statement  as  to  the  nature  of  the  prominent  diseases  met 
with  in  Africa,  their  cause  and  prevention,  and  the  methods. 
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of  treatment  which  are  employed  for  their  cure.  It  would 
of  course  require  a  volume  to  deal  with  the  subject  adequately, 
but  I  hope  I  shall  be  able  to  say  sufl&cient  to  give  an 
intelligent  outline  of  the  subject. 

It  will  be  well  in  the  first  place  to  describe  what 
methods  are  employed  by  the  natives  in  Africa  in  com- 
batting disease,  in  so  far  as  any  obtain,  and  then  to  describe 
the  methods  of  treating  disease  which  are  indicated  by 
modern  medicine. 

It  would  be  a  hopeless  task  were  I  to  attempt  to  describe 
in  detail  the  minutiae  of  medical  and  surgical  treatment 
adopted  by  the  natives  for  accident  and  disease  in  various 
parts  of  Africa,  nor  do  I  consider  it  necessary.  It  will  be 
better,  I  fancy,  to  give  a  more  general  outline  of  the  subject, 
but  it  is  very  necessary  to  state  that  I  am  doing  so,  for 
different  methods  obtain  among  different  tribes,  and  even 
neighbouring  tribes  may  have  different  ideas  and  customs 
with  regard  to  any  single  disease.  Were  I  not  to  state  this 
definitely,  I  should  easily  lay  myself  open  to  criticism  by 
any  observer  who  had  a  knowledge  of  one  single  tribe 
exclusively. 

The  natives  of  Africa,  and  by  these  I  mean  the  Negroes, 
Bantus,  and  the  Arabs  inhabiting  the  Soudan,  excluding  the 
Egyptians  and  the  inhabitants  along  the  northern  African 
coast,  have  many  superstitions  with  regard  to  medicine. 
Broadly  speaking,  one  may  say  that  the  questions  of  life  and 
death,  health,  and  sickness,  or  accident,  bulk  largely  in  their 
ethical  cogitations,  and  I  do  not  think  I  am  going  too  far 
when  I  say  that  the  natives  consider  that  all  the  evils  which 
flesh  is  heir  to  result  from  the  malign  influence  of  the  powers 
of  the  air.  So  they  have  pictured  to  themselves  gods  of 
small-pox  or  famine,  gods  of  thunder,  in  fact  a  hierarchy  of 
spirits  who  shape  the  destinies  of  men,  and  who  may  torment 
them  if  not  controlled  by  charms  or  propitiated  by  votive 
offerings.  Recognising  this  fact,  remembering  the  native 
suspicious  nature,  their  belief  in  fetishes  and  charms,  the  evil 
eye,  etc.,  it  is  not  to  be  wondered  at  that  incantations  play 
a  marked  rdle  in  their  treatment  of  disease;  but  it  is  a 
mistaken  notion  to  suppose  that  there  is  not  a  basis  of  true 
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common  sense  underlying  the  hocus-pocus  of  which  one 
heara  so  much  in  travellers'  tales.  The  natives  are  ohaervant; 
they  recognise  the  fact  that  such  diseases  as  sinall-pox  and 
syphilis  are  contagious,  and  they  attempt  with  varying 
success  to  prevent  their  spread.  In  many  districts  in  Africa 
a  rigid  system  of  isolation  is  practised  with  regard  to  small- 
pox. The  patients  are  treated  in  a  hut  set  apart  for  the 
purpose,  they  are  attended  only  by  those  who  have  previously 
suffered  from  the  disease;  a  definite  dietary  is  prescrihed  for 
them,  simples  are  administered,  the  pustules  are  pricked  with 
a  sharp  thorn,  and  thereafter  various  unguents,  famed  for 
their  healing  properties,  are  applied  to  the  patient.  In  one 
district,  at  any  rate,  in  Africa,  inoculation  is  practised 
with  the  syphilitic  virus,  and  neither  young  man  nor  maid 
there  may  marry  until  they  have  heen  through  the  inocula- 
tion ceremonies.  The  African  natives  have  a  considerable 
knowledge  of  the  virtues  of  plants.  SudoriScs,  diuretics, 
febrifuges,  purgatives,  and  emetics  are  known.  Numerous 
barka  and  plants  are  selected  as  possessing  these  various  pro- 
perties, and,  accompanied  by  incantationB,  are  applied  with 
no  little  success.  The  actual  cautery  and  cupping  are  well- 
recognised  procedures,  and  are  employed  in  many  diseases. 

With  regard  to  surgical  operations,  amputations  are 
practised  iu  some  parts,  but  in  many  the  patients  would 
sooner  die  than  suffer  mutilation.  Splints  for  the  treatment 
of  fractures  are  known  and  widely  utilised ;  hEemorrhage  is 
stayed  in  various  ways,  either  by  cautery,  by  the  application 
of  boiling  oil  or  water,  or  of  compresses  composed  either  of 
astringent  herbs,  coffee  grounds  (in  the  Soudan),  or  cobwebs. 
It  is  when  dealing  with  such  diseases  as  epilepsy,  insanity, 
or  nervous  disorders,  that  the  natives  completely  fail, 
and  where  incantations  pure  and  simple  are  resorted  to. 
In  deahng  with  labours,  considerable  ingenuity  is  often 
manifested ;  turning  is  sometimes  practised ;  the  child  may 
be  expressed,  so  may  a  retained  placenta;  in  difficult  labours 
positional  treatment  is  in  vogue  in  many  places,  and  in 
some,  even  abdominal  section  is  practised  with  more  or  less 


As  is  well  known,  poisons  and  their  antidotes  find  a  not 
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unimportaDt  place  in  the  medicinal  lore  of  Africa.  At  least 
one  of  their  poisons — strophanthus — is  now  a  well-recognised 
medicine  for  heart  disease,  which  has  been  adopted  all  over 
the  civilised  world. 

What  medical  and  surgical  knowledge  the  natives  possess 
is,  as  has  been  indicated,  bound  up  with  witchcraft,  and  the 
knowledge  is  usually  handed  down  in  families ;  or  in  some 
cases,  as  for  instance  in  regard  to  poisons,  it  is  regarded  as  a 
tribal  secret,  and  the  method  of  preparation  of  poisons  and 
their  antidotes  is  only  communicated  to  such  as,  after  initia- 
tion, have  proved  themselves  worthy  to  be  the  recipients  of 
that  knowledge. 

Such  then  in  brief  is  the  character  of  the  native  methods 
of  treating  disease.  It  now  remains  for  me  to  indicate  what 
light  European  medicine  throws  upon  the  treatment  of 
disease  in  Africa,  and  how  far  modern  medicine  can  either 
prevent,  diminish,  or  cure  the  numerous  maladies  to  which 
white  races,  as  has  been  seen,  are  liable  when  transplanted 
to  this  foreign  soiL 

Certain  characteristics  should  be  possessed  by  individuals 
who  leave  a  temperate  climate  to  reside  in  Tropical  Africa. 
First  with  regard  to  temperament.  As  was  pointed  out  by 
Dr  Moore,  the  sanguine  temperament  is  associated  with  a 
tendency  to  congestive  affections,  to  a  rapid  and  irregular 
development  of  disease,  to  head  afifections,  abscess  of  the 
liver,  and  scurvy. 

Persons  possessing  this  temperament  are  characterised  by 
active  muscular  systems,  and  high  animal  courage,  but  they 
live  at  high  pressure,  and  cannot  sustain  slight  exposure  to 
noxious  surrounding  influences.  The  nervous  temperament 
is  very  sensitive,  but  there  is  much  energy  and  capacity  for 
endurance  of  fatigue,  privation,  and  exposure;  persons,  how- 
ever, possessing  this  nervous  temperament,  are  prone  to 
diseases  of  the  nervous  system  and  hepatic  affections.  With 
regard  to  the  bilious  temperament,  the  frame  is  powerful  and 
the  person  possesses  great  endurance.  He  has  the  least 
sensibility  of  all  to  morbid  disturbances  and  external  impres- 
sions.   He  has  no  extraordinary  tendency  to  liver  affections, 
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except  in  the  extreme  form,  the  melancholic  bilious  tempera- 
ment. "The  bilious  temperament  poasessea  the  good 
qualities  of  the  nervous,  without  ita  irritability,  and  of  the 
sanguine,  without  its  ausceptibility  to  external  impressions." 
Individuals  possessing  the  lymphatic  temperament  do  not 
resist  disease  well,  and  readily  suffer  from  disease  of  tha 
liver  and  derangementa  of  digestion.  It  follows,  therefore, 
that  the  bilious,  or  bilio-nervous  temperaments  are  best  fitted 
for  residence  in  the  Tropica ;  then  persons  of  the  sanguine 
temperament,  but  those  would  only  stand  the  climate  for  a 
short  time.  Persons  having  a  lymphatic  temperament  should 
stop  at  home.  No  one  possessing  a  syphilitic,  rheumatic, 
scorbutic,  or  malarious  history  should  go  to  the  Tropics,  and 
persons  either  suffering  from  or  having  a  tendency  to  heart 
disease  should  remain  at  home.  With  regard  to  age,  no  one 
should  go  to  Africa  under  the  age  of  twenty-five.  Persons 
under  this  age  are  bound  to  suffer  more  from  typlioid  fever, 
from  the  severer  forms  of  malarial  fever,  and  from  dysentery, 
than  those  who  are  older.  With  regard  to  women,  apart 
from  what  has  just  been  said,  no  woman  with  any  tendency 
to  the  diseases  special  to  her  sex  should  go  to  the  Tropicf^. 
With  regard  to  phthisis,  persona  who  have  only  incipient 
phthisis  will  do  well  in  North  and  South  Africa,  and  I  am 
not  at  all  sure  that  that  disease  should  be  a  bar  to  their 
proceeding  to  Tropical  Africa,  provided  that  they  are  not 
going  thither  with  the  object  of  undergoing  great  physical 
exertion. 

In  going  to  Africa  for  the  first  time,  it  ia  well  to  arrive 
in  the  country  in  the  coolest  season.  That  season,  aa  has 
been  seen,  varies  considerably  in  different  parts  of  the 
continent. 

It  is  not  my  intention  to  refer  to  the  diseases  which, 
though  occurring  in  Africa,  are  common  to  countries  in 
the  temperate  zone.  The  outstanding  diseases  to  which 
attention  must  be  directed  are  yellow  fever,  malaria, 
dysentery,  diarrhcea,  and  typhoid  fever.  With  the  excep- 
tion of  yellow  fever,  all  these  may  be  said  to  be  prevalent 
throughout  the  continent.  I  will  proceed  to  deal  with  the 
less  important  diseases  first. 
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Ainhum, 

This  is  a  peculiar  disease  affecting  the  Negro  race  of  both 
sexes.  It  always  occurs  in  the  small  toes  of  the  feet,  and 
is  diagnosed  from  leprosy  and  elephantiasis  by  there  being 
no  constitutional  disturbance.  The  origin  of  the  disease  is 
unknown;  it  commences  by  an  almost  semicircular  furrow 
in  the  digito-plantar  fold  on  the  internal  and  inferior  surface 
of  the  root  of  the  little  toe.  There  is  no  marked  inflammation 
or  ulceration.  The  toe,  however,  increases  in  bulk  until  it  is 
four  or  five  times  its  ordinary  size.  The  furrow  gradually 
deepens  until  the  toe  hangs  by  a  small  pedicle  to  the 
foot.  Sensibility  of  the  toe  is  not  lost.  The  treatment 
of  the  disease  consists  in  amputation,  after  which  it  is  not 
found  that  the  other  toes  become  affected. 

BeriSeri, 

Beri-beri  is  a  disease  which  manifests  itself  in  ansemic 
or  debilitated  individuals ;  also  in  those  following  sedentary 
occupations.  It  is  never  met  with  in  people  until  they  have 
resided  in  the  country,  where  it  is  endemic,  for  about  a  year. 
It  is  a  fatal  disease,  death  taking  place  either  by  syncope  or 
from  embolism.  Its  cause  is  unknown;  there  are,  however, 
two  theories  in  regard  to  it.  The  one  is,  that  it  is  due  to 
water  impregnated  by  saline  material,  and  the  other  that  it  is 
akin  to  Egyptian  chlorosis  (q.v.),  and  that  water  conveys  to 
the  individual  the  larvse  of  the  Anchylostomum  dvx)denale» 
I  incline  to  the  former  theory. 

It  has  long  been  thought  that  a  specific  micro-organism 
must  cause  beri-beri,  and  two  observers — Drs  Mosso  and 
Morelli — have  examined  the  blood  of  eleven  patients  suffering 
from  the  disease,  with  uniform  results.  When  rabbits  and 
guinea-pigs  were  inoculated  with  cultures  made  from  the 
micro-organisms  of  the  blood,  the  animals  apparently  died 
from  beri-beri,  and  after  death  three  prominent  conditions 
were  found — ascites,  hydroperi  cardium,  and  nephritis.  The 
liquid  found  in  the  abdomen  and  pericardium  was  strongly 
albuminous,  and  contained  salts — corresponding,  therefore,  in 
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general  characteristics  with  the  fluids  found  ia  the  bodies  of 
human  beings  suffering  from  beri-beri. 

The  symptoms  are  extreme  weakness  and  prostration, 
dyspncea  and  palpitation  on  exertion,  numbness  of  the 
lower  extremities,  followed  by  cedema,  anjesthesia,  and,  more 
rarely,  by  paralysis.  The  (Edema  gradually  pervades  the  whole 
body,  and  effusions  take  place  within  the  cranium,  pleura, 
or  pericardium,  Pari  passu  with  the  increase  of  the  dropsy, 
the  whole  body  becomes  numb.  The  urine  ia  high-coloured 
and  scanty,  the  specific  gravity  1030  to  1040,  and  acid.  It 
may  be  suppressed.  Constipation  is  usually  present.  Coa- 
Biderable  pain  is  often  experienced  in  the  cardiac  region,  and 
the  pulse  is  irregular,  unless  effusion  takes  place  within  the 
cranium,  when  headache  and  delirium  are  frequent,  and  the 
pulse  is  slow  and  full.  The  prognosis  is  good  if  the  disease 
occurs  in  young  and  otherwise  healthy  individuals,  but  the 
mortality  on  the  whole  is  about  30  per  cent 

The  treatment  consists  in  the  use  of  iron,  nux  vomica  and 
diuretics,  and  a  stimulating  nutritious  diet.  In  India,  Treeak 
farook  is  used  with  advantage.  l\ictions  with  rubefacient 
liniments  are  useful;  petroleum,  externally  and  iuternally, 
has  been  advised  by  S.  Arokeum.  The  only  preventive 
measure  which  can  be  recommended,  apart  from  the  ordinary 
precautions,  is  to  ensure  a  good  water-supply, 

Bilharzia  Hcematuria, 

This  disease  is  caused  by  the  ingestion  of  water  containing 
the  embryos  of  the  Bilharzia  hcemaiohia,  or  possibly  by 
bathing  in  water  infested  by  them.  It  causes  hiematuria, 
cystitis,  pyelitis,  and  sometimes  dysentery.  It  is  chiefly  met 
with  in  Egypt  and  at  the  Cape  of  Good  Hope. 

It  is  quite  possible  that  some  minute  leech-like  animal 
fixes  itself  on  the  skin  of  the  bather,  and  by  means  of  an 
ovipositor  implants  the  ova  in  some  superficial  cutaneous 
vein,  and  then  the  free  embryos  might  be  carried  by  the 
circulation  from  the  ankle  or  leg  to  the  pelvis.  Persona  who 
use  river  water,  or  water  from  pools  or  marshes,  are  most 
frequently  attacked  by  the  disease,  those  who  use  stored 
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rain  or  well  water  being  rarely  afifected.  On  examining  the 
urine  in  these  cases,  it  will  be  found  to  deposit  a  layer 
of  dirtyish  white  flocculent  matter  containing  short  filaments 
of  135th  of  an  inch  in  diameter,  of  a  brownish  colour  and 
soft  consistence.  Microscopically,  pus  corpuscles  are  seen, 
and  filamentous  bodies  containing  great  numbers  of  bright, 
highly  refractive  bodies  imbedded  in  them.  These  bodies 
are  the  ova  of  the  bilharzia.  Stone  in  the  bladder  is  not 
infrequently  caused  by  the  ova;  the  ova  in  the  bladder 
become  imbedded  in  a  plug  of  hard  mucus,  and  so  form 
the  nucleus  of  a  stona 

Prophylactic  Treatment, — After  bathing  in  districts  where 
this  disease  prevails,  the  skin  should  be  thoroughly  and 
very  vigorously  rubbed  with  a  very  rough  towel.  Filter 
and  boil  all  drinking  water.  All  raw  salads  and  molluscous 
animals  ought  to  be  excluded  from  the  diet.  It  is  also 
essential  to  remove  persons  from  the  locality  in  which  it  is 
believed  they  have  contracted  the  disease. 

Treatment, — ^The  patient  must  be  well  fed,  must  take 
moderate  exercise,  use  cold  baths  and  take  tonics,  either  the 
mineral  acids  or  the  citrate  of  iron  and  quinina  Vesicle 
irritation  must  be  subdued  by  the  use  of  bicarbonate  of 
potash  and  infusion  of  buchu«  Haemorrhage  may  be  checked 
by  uva  ursi  combined  with  small  quantities  of  hyoscyamus, 
or  hamamelis  is  very  usefuL  Sometimes  the  injection  of 
iodide  of  potassium,  3  to  5  grains  to  the  ounce  of  water — 
and  retention  in  the  bladder  for  three  hours — is  beneficial 
If  the  kidneys  are  affected,  quassia,  or  the  extract  of 
male  fern,  should  be  administered.  It  is  possible  also 
that  the  following  prescription  may  be  given  three  times 
a  day  with  advantage, — 

K.  Bicarbonate  of  soda,  15  grs. 
Chian  turpentine,  10  grs. 
Acacia  mixture,  2  drs. 
Chloroform  water  to  1  oz. 

to  which  opium  may  be  added  if  there  is  much  pain  or 
irritation  in  the  urinary  passages. 
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Delhi  Bull,  or  Oriental  Sore,  or  Biskra  Button, 
or  African  Date-Mark. 

This  disease  begins  by  itching,  uaually  of  some  surface  on 
the  exposed  part  of  the  body.  A  papule  ia  then  formed, 
which  aoon  becomes  pustular.  The  diachat^e  from  the 
pustule  forma  crusta,  under  which  ulceration  goes  on.  Tiia 
sore  lasts  for  about  five  or  sis  mouths,  leaving  deep  dark 
cicatrices,  hence  the  name  date-mark.  It  is  inoculable,  and 
occurs  at  all  ages.  It  is  not  accompanied  by  pain  or  fever. 
It  ia  usually  single,  but  may  appear  in  crops.  Although  it 
ia  certainly  a  specific  affection,  it  is  as  yet  impossible  to 
determine  its  cause.  It  does  not  appear  to  be  due  to  water, 
or  to  climate,  or  to  eating  fresh  dates.  Some  believe  (Carter) 
it  ia  due  to  a  mycelium  arranged  in  open  and  angular  meahea 
with  Conidia  on  its  free  enda,  having  subsequently  bright 
orange-tinted  particles  arranged  in  spherical  or  ovoid  groups, 
supposed  to  be  a  further  atnge  of  development.  It  is  met 
with  in  horsea  and  dogs. 

Freventive  Treatment. — The  use  of  pure  filtered  water,  good 
food,  absolute  cleanliness  of  house,  clothes,  and  person, 
avoidance  of  overcrowding,  and  contact  with  the  disease  in 
animals  or  human  beings,  with  careful  attention  to  sanitary 
aurroundings,  are  the  only  means  which  can  be  suggested 
as  prophylactic  to  the  disease.  The  local  treatment  should 
be  water-dressings,  followed  by  linseed -meal  or  bread 
poultices ;  but  when  the  ulcer  is  formed,  a  stringent  lotion, 
such  as  sulphate  of  iron,  carbolic  acid,  and  iodine  may  be 
applied.  If  the  patient  suffer  from  malaria,  quinine  must  be 
given.  If  a  scorbutic  taint  ia  suspected,  fresh  vegetables  and 
lime  juice,  or  fresh  lemon  juice  are  advisable;  or  should  a 
syphilitic  taint  be  made  out,  small  doses  of  mercury  and  iodide 
of  potassium  will  be  adviaable.  In  all  cases  a  tonic  regimen 
should  be  followed.  Change  of  air  and  of  drinking  water  is 
most  desirable,  and  a  voyage  home  may  be  needful  in  obatiuate 
eases. 

Dengue. 

Dengue  may  be  described  as  a  specific  fever,  characterised 
by  a  high  temperature,  a  peculiar  and  distinctive  rash,  violent 
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and  acute  pains  in  the  head  and  eyes,  the  muscles  and  joints ; 
there  is  swelling  of  the  joints,  and  the  pains  are  apt  to  shift 
suddenly  from  one  limb  or  joint  to  another;  the  throat  and 
mouth  are  often  affected,  as  well  as  the  sub-maxillary  glands; 
the  sensorium  is  often  much  disturbed,  and  active,  violent 
delirium  is  not  uncommon.  The  disease  is  very  infectious, 
and  attacks  persons  of  every  age  and  sex.  It  may  remit, 
and  is  liable  to  relapse.  Some  authorities  consider  that 
dengue  is  intimately  connected  with  relapsing  fever.  Dr 
Christie  thought  that  it  was  related  to  cholera.  Although 
the  complications  of  dengue  are  very  troublesome,  yet  the 
prognosis  is  favourable.  Deaths  usually  occur  from  syncope 
in  children,  in  the  aged,  and  in  the  debilitated.  Summer 
and  early  autumn  are  the  seasons  when  dengue  is  most 
prevalent.  All  epidemics  have  occurred  during  the  hottest 
weather.  It  does  not  appear  that  the  amount  of  moisture 
in  the  air  has  anything  to  do  with  its  production. 
The  onset  of  the  disease  is  sudden.  After  sulTering  from 
severe  rigors,  the  patient's  temperature  runs  up  to  103®  or 
104®  F.  Headache,  pains  in  the  joints,  and  nausea  are 
prominent  symptoms.  The  patient  is  sleepless  and  restless. 
Enlargement  of  the  lymphatic  glands  is  noticed.  There  may 
be  epistasis,  salivation,  diarrhoea,  or  dysentery.  Hepatic 
derangements  are  sometimes  seen.  Women  may  suffer 
from  uterine  haemorrhage,  and  if  pregnant  are  liable  to  mis- 
carry. The  first  eruption,  which  appears  on  the  third  day, 
resembles  that  of  scarlet  fever,  the  throat  being  likewise 
affected.  After  two  or  three  days  the  fever  subsides,  and  the 
rash  disappears,  but  after  an  interval  of  from  24  to  36  hours 
the  fever  returns,  accompanied  by  a  secondary  rash  re- 
sembling measles. 

With  regard  to  prophylactic  treatment,  no  drug  is  of  any 
service,  but  overcrowding  and  faulty  sanitation  appear  to 
favour  the  spread  of  the  disease.  The  greatest  care  should 
be  taken  in  thoroughly  disinfecting  all  fomites,  for  contagion 
may  persist  a  long  time,  and  the  dead  should  be  carefully 
disposed  of. 

General  TreatmerU. — Castor-oil,  or  some  warm  carminative 
aperient  should  be  given  at  the  onset  of  the  disease,  violent 
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purgatives    being    contra-indioated.      Then    the    following 

effervescing  draught  is  useful, — 

B.  Bicarbonate  of  potaah,  2  drs. 
Tinct.  opium,  \  dr. 
Syrup  of  orange,  6  drs. 
Camphor  water  to  6  ozb. 

Half  an  ounce,  with  a  table  spoonful  of  lime  juice  ad- 
miniatered  whilst  efferverscing,  every  three  or  four  hours. 

For  the  restlessness,  20  or  30  drops  of  chloric  ether  may 
be  given  with  each  dose,  or  saline,  such  as  acetate  of 
ammonia,  or  citrate  of  potash,  with  nitrous  ether,  may  be 
useful  during  the  pyrexia.  If  the  temperature  risea  above 
106°  F.,  the  patient  should  be  sponged  with  cold  water.  If 
the  paiu  is  very  severe,  10  or  15  drops  of  the  tincture  of 
belladonna  should  be  given  every  three  or  four  hours.  Opium 
or  chloral,  or  Dover's  powder  in  moderate  doses,  are  some- 
times useful  at  bedtime,  The  eruption  should  be  treated 
with  simple  bismuth  ointment.  Warm  baths,  in  which  a 
couple  of  pounds  of  bicarbonate  of  soda  have  been  dissolved, 
are  also  beneficial.  Liniments  containing  opium,  belladonna, 
and  chloroform  may  be  applied  to  the  spine  and  joints. 
After  the  first  remission  the  following  prescription  should 
be  given, — 

R.  Carbonate  of  potaeh,  1  dr. 

Nitrate  of  potash,  1  dr. 
Tincture  of  orange,  3  dra. 
Water  to  6  ozs. 

1  oz.  every  three  hours,  and  quinine  5  to  8  grs.  should  be 
administered  thrice  daily.  For  convulsions  in  children, 
bromide  of  potassium  may  be  given.  In  adults,  if  there  be 
great  depression  or  marked  nervous  symptoms  during  con- 
valescence, dilute  phosphoric  acid  with  nux  vomica,  or  small 
doses  of  strychnine,  should  be  employed.  The  enlarged 
lymphatic  glands  may  give  trouble  during  convalescence ; 
they  should  be  painted  with  strong  iodine  paint,  and  small 
doses  of  iodide  of  potassium  should  be  given  internally.  The 
rheumatic  pains  are  apt  to  persist,  and  it  may  be  necessary 
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to  blister  the  surface,  and  dress  the  blister  with  morphia ; 
and  if  the  internal  administration  of  belladonna  does  not 
succeed  in  controlling  the  pain,  the  foUowing  prescription 
should  be  tried, — 

1^,  Nitrate  of  potash,  40  grs. 
Spirits  of  sweet  nitre,  2  drs. 
Oolchicum  wine,  2  drs. 
Water  to  8  ozs. 

1  oz.  thrice  daily. 

Guinea-  Worm, 
(Mlaria  Medinensis  ;  Dracunculus  Medinensis,) 

The  guinea-worm  is  a  nematoid  worm,  the  female  only  of 
which  is  known.  It  is  about  1  mm.  thick,  and  has  an  average 
of  2  feet  in  length ;  it  may,  however,  be  much  longer.  It  is 
cylindrical ;  the  anterior  extremity  is  rounded,  and  presents 
a  small  depression  surrounded  by  an  elliptical  chitinous 
plate,  at  the  margin  of  which  are  two  papiUse.  The  posterior 
end  is  a  short  curved  point ;  it  is  opaque,  of  a  milk-white 
colour,  and  on  each  side  there  is  a  longitudinal  line.  The 
interior  of  the  worm  contains  an  immense  number  of  young 
filaria  in  an  acrid  secretion.  The  tenacity  of  the  tissue  of 
the  guinea-worm  is  considerable,  so  that  a  loop  of  the 
parasite  will  support  the  weight  of  10  oz. 

The  largest  number  of  persons  becomes  infested  with  this 
worm  at  the  end  of  the  rainy  season,  or  in  the  hot  season  after- 
wards. The  guinea-worm  attacks  all  races  and  nationalities, 
both  sexes,  and  at  all  periods  of  life.  Usually  only  one  or 
two  worms  are  found  in  the  patient,  but  I  once  saw  one  with 
no  less  than  forty-two  worms.  It  is  said  to  gain  an  entrance 
into  the  body  by  means  of  drinking  water,  but  this  is  doubtfuL 
So  far  as  I  know,  there  is  no  case  on  record  in  which  the  worm 
has  been  found  within  the  abdomen.  It  is  in  all  probability 
deposited  beneath  the  skin,  and  this  theory  is  supported  by 
the  fact  that  it  only  occurs  in  those  who  walk  bare-footed 
either  constantly  or  occasionally,  that  it  principally  occurs  in 
the  lower  extremities,  that  in  those  cases  in  which  it  occurs 
on  the  trunk  or  arms  it  is  in  persons  who  have  slept  on  the 
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ground,  or  who  have  carried  earth  or  water.  In  1190  cases 
I  saw,  the  feet  were  affected  in  566  cases,  the  legs  in  274j 
the  thighs  in  104,  the  scrotum  in  4,  the  penis  in  3,  labia 
niajora  in  3,  abdomiual  walla  in  1,  the  breast  in  2,  the  back 
in  143.  I  never  myself  saw  it  in  the  head,  arms,  or  else- 
where. The  avert^e  time  of  incubation  after  the  ova  is 
deposited  within  the  akin  appears  to  be  I'rom  three  to  six 
months.  It  is  only  when  the  worm  arrives  at  maturity  that 
the  patient  first  becomes  really  aware  that  he  has  contracted 
the  disease.  He  suffers  from  a  severe  attack  of  fever,  the 
stomach  becomes  irritable,  bilioua  vomiting  takes  place,  and 
attention  is  now  first  attracted  to  the  situation  of  the  guinea- 
worm.  Intense  itching  is  felt,  with  a  sensation  of  a  thin 
cord  underneath  the  skin ;  occasionally  also  a  small  pimple 
or  blister  can  be  seen,  and  when  this  occurs  in  a  district 
infested  by  the  guinea-worm,  it  may  generally  be  I'egarded 
as  a  suCBciently  diagnostic  sign,  especially  if  accompanied  by 
any  swelling. 

The  development  of  this  characteristic  blister  or  vesicle 
always  coincides  with  the  advance  of  the  worm  to  the  surface 
of  the  body.  The  blister  may  sometimes  be  as  large  as  half  a 
walnut,  and  may  be  attended  also  by  an  eruption  resembling 
nettlerash.  When  this  vesicle  is  opened,  it  is  seen  to  be  filled 
with  either  a  glary,  whitish  fluid,  or  with  the  reticular  portions 
of  the  true  skin,  the  areola  being  a  meshwork  filled  with  serum, 
at  the  centre  of  which  a  small  aperture  is  visible,  in  which 
the  extremity  of  the  worm  will  be  found.  As  the  worm 
protrudes  from  the  skin,  it  should  be  secured  to  a  small  piece 
of  twig  or  crowq^uill  and  gradually  withdrawn.  Great  care 
must  be  taken  not  to  break  the  worm,  as  if  it  is  broken 
extensive  and  destructive  inflammation  in  the  connective 
tissue  occurs.  The  prognosis  in  general  is  good  if  the  case 
be  treated  carefully,  but  it  may  cause  distortions  of  the  lower 
extremity,  such  as  talipes  equinus,  permanent  enlargement  of 
the  internal  maleolus,  permanent  contraction  of  the  leg  or 
the  thigh,  and  sometimes  permanent  anchylosis  of  the  knee 
joint,  or  gangrene  of  either  toe,  foot,  or  leg. 

Preventive  Treatment. — Never  walk  bare-footed  in  a  region 
where  the  worm  is  endemic ;   do  not  bathe  in  muddy  pools. 
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After  walking  through  swamps,  see  that  the  skin  is  well 
rubbed  with  a  rough  towel  or  iBiesh  brush.  All  drinking 
water  must  be  filtered. 

Internal  Treatment — Nitrate  of  potash  in  2  dr.  doses  given 
in  butter-milk  is  said  to  cure  guinea-worm  in  from  three  to 
five  days,  and  the  application  of  electricity  to  the  worm- 
affected  part  may  cause  its  death.  Assafoetida  in  5  to  15  gr. 
doses  daily  for  a  week  has  cured  many  cases.  It  is  said  also 
that  feeding  a  patient  on  sugar-candy  for  twenty-four  hours, 
without  any  other  food  or  drink,  may  cause  the  death  of  the 
worm. 

Uidraction  of  the  Worm.  —  After  securing  the  worm, 
attempts  should  be  made  to  extract  it  every  twenty-four 
hours.  As  much  as  6  or  8  inches  a  day  may  be  extracted 
and  wound  upon  the  quill,  which  should  then  be  fastened 
parallel  to  the  limb  with  two  pieces  of  strapping,  and  the 
part  dressed  with  lint  soaked  in  a  solution  of  alum,  8  grs.  to 
the  ounce.  This  prevents  the  part  becoming  dry,  and  also 
strengthens  the  worm,  and  so  tends  to  diminish  the  danger  of 
its  breaking.  The  natives  are  very  skilful  in  extracting  the 
worm  by  making  an  incision  over  it  and  rapidly  turning  it 
out,  but  this  requires  great  skill. 

Constitutional  symptoms,  when  they  arise,  must  be  treated 
on  general  principles,  and  if  malaria  complicates  matters, 
the  use  of  quinine  must  be  energetically  pushed. 

Egyptian  Chlorosis. 

This  disease  is  common  in  Egypt.  It  is  caused  by  the 
ingestion  of  the  Anchylostommn  duodenale,  from  which  it  is 
reported  that  a  fourth  part  of  the  population  suffers.  It  is 
said  to  be  a  stage  in  the  development  of  the  Dochmius  trigono- 
cephalus  of  the  dog.  It  attaches  itself  to  the  lower  portion  of 
the  human  duodenum  and  jejunum.  The  symptoms  caused 
by  the  presence  of  this  worm  are  those  of  pernicious  aneemia. 
For  debilitated  individuals  it  may  prove  fatal  in  a  few  weeks. 
In  well-fed  persons  the  disease  may  exist  for  two  or  three 
years.  It  is  found  that  the  best  treatment  to  get  rid  of  the 
worms  is  the  administration  of  the  milky  juice  of  the  FiciiM 
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doliaria  or  of  the  Cariea  dodekapkylla,  or  Thymol  is  often  of 
great  use.  Dr  Siindwith  f>ives  to  adults  2  grms.  at  8  A.M. 
■with  25  gnus,  of  brandy,  and  repeats  the  doae  at  10  a.m. 
At  noon  a  dose  of  caator-oU  should  be  given.  Cave  should 
be  taken  in  very  debilitated  subjects.  If  necessary,  this 
treatmeut  may  be  repeated  in  a  week.  It  is  well  to  remem- 
ber that  the  patient  should  keep  perfectly  still  after  taking 
the  medicine,  as  giddiness  and  faintnesa  are  apt  to  ensue. 
The  brandy  is  given  both  to  dissolve  the  drug  and  also  to 
prevent  collapse.  The  subsequent  treatment  of  the  anaemia 
■which  has  been  produced  must  be  carried  out  upon  general 
principles.  It  will  be  found  that  Levico  water  is  very  useful 
in  improving  the  condition  of  the  blood,  but  as  it  would  not 
be  easily  carried,  iron  and  arsenic  should  be  given  thrice 
daily. 

Snake- Bites. 

One  or  two  hints  with  regard  to  the  prevention  of  snake- 
bites may  not  be  out  of  place.  In  order  to  prevent  snakes 
from  entering  a  house,  it  is  advisable  to  have  a  path  four  or 
five  feet  wide  encircling  it,  and  covered  with  roui^h  stones. 
Keep  the  verandahs  free  from  frogs,  especially  during  the 
wet  season.  A  frog  is  a  temptation  which  a  snake  has  little 
or  no  power  to  resist  (Waring),  Place  a  coil  of  camel's-bair 
rope  round  the  bed ;  snakes  will  not  cross  it  Never  get  out 
of  bed  during  the  night  with  bare  feet  without  a  light  and 
first  seeing  if  the  way  is  clear.  If  a  snake  is  seen  coiled  up 
or  in  an  apparently  lifeless  state  ia  the  road,  it  should  be 
avoided,  as  it  is  probably  only  torpid  with  cold,  not  dead  (Dr 
Chevers).  It  is  well  to  remember  that  a  poisonous  snake- 
bite may  be  diagnosed  by  the  two  well-marked  wounds  made 
by  the  fangs.  In  treating  snake-bites,  it  is  probable  that  the 
hypodermic  injection  of  strychnine,  as  recommended  by  Dr 
A.  Miiller,  is  the  best  treatment  we  possess.  "  Nothing  less 
than  16  ms.  of  the  liquor,  strychnite  (E.P.),  in  very  urgent 
cases  even  20  or  25  ms.,  should  be  injected  into  any  person 
over  fifteen  years  of  age.  Even  children  may  require  these 
large  doses,  as  they  are  determined  by  the  quantity  of  the 
poison  they  have  to  counteract,  and  are  kept  in  check  by  it. 
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The  action  of  the  antidote  is  so  prompt  and  decisive  that  not 
more  than  fifteen  or  twenty  minutes  need  elapse  after  the 
first  injection  before  further  measures  can  be  decided  on.  If 
the  poisoning  symptoms  show  no  abatement  by  that  time, 
a  second  injection  of  the  same  strength  should  be  made 
promptly,  and,  unless  it  is  followed  by  a  decided  improve- 
ment, a  third  one  again  after  the  same  interval.  As  the 
action  of  strychnine,  when  applied  as  an  antidote,  is  not 
cumulative,  no  fear  need  be  entertained  of  violent  effects 
suddenly  breaking  out  after  these  large  doses  repeated  at 
short  intervals." 

Yaws  or  Framboesia. 

This  disease  consists  of  an  eruption  of  yellow  or  reddish- 
yellow  tubercles,  which  gradually  develop  into  a  moist 
exuding  fungus,  without  constitutional  symptoms,  or  with 
such  only  as  result  from  ulceration  and  prolonged  discharge, 
namely,  debility  and  prostration.  Its  predisposing  causes 
are  filth,  vitiated  atmosphere,  and  want  of  animal  food  in  a 
tropical  climate.  It  is  more  common  in  the  coloured  than 
in  the  white  population.  It  is  epidemic  and  contagious  by 
actual  contact  The  period  of  incubation  ranges  from  three 
to  ten  weeks.  It  is  not  liable  to  recur.  Its  duration  is  from 
two  to  four  months,  but  it  may  last  for  a  year.  It  frequently 
runs  in  families,  and  is  apt  to  be  communicated  by  clothing, 
especially  by  boots.  Children  are  most  subject  to  it,  then  men, 
lastly  women.  The  disease  often  begins  with  a  severe  febrile 
attack ;  in  a  few  days  small  spots  appear,  principally  on  the 
face,  in  the  axilla,  in  the  neighbourhood  of  the  groin,  or  on 
the  feet  They  increase  gradually  until  they  are  as  large  as 
a  pin's  head,  the  surrounding  skin  acquiring  an  unhealthy 
aspect.  In  about  a  week  these  little  tubercular  swellings 
exude  a  thin  sanious  fluid,  forming  dry  scales  or  scabs.  The 
surface  remains  covered  with  these  scabs  for  a  week  or  ten 
days,  if  undisturbed,  during  which  time  a  fungoid  excrescence 
grows  underneath  it,  so  as  to  form  a  projecting  mass  one  or 
two  inches  in  diameter.  The  skin  around  is  hard  and  firm. 
Crops  of  yaws  arise  at  different  periods.    After  maturity 
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they  may  remain  stationary  for  some  weeka.  One  excrescence 
in  each  group  13  generally  larger  thau  the  reat,  and  is  called 
the  "mother"  or  head  yaw.  The  disease  runs  a  definite 
course,  exactly  like  the  exanthematoua  eruptions.  "When 
the  ulcerations  heal  they  leave  a  pigmented  stain,  but  the 
"  mother  "  yaw  leaves  a  large  scar. 

Treatment. — The  preventive  treatment  is  cleanliness,  good 
diet,  and  the  avoidance  of  contact  with  persons  suffering 
from  the  disease  or  with  their  clothing. 

The  general  treatmc^nt  must  be  guided  by  the  symptoms 
present,  as  the  disease  cannot  be  abbreviated.  Full  animal 
diet  should  be  given,  and  perfect  cleanliness  enjoined,  with 
exercise  and  plenty  of  fresh  air.  Tonics  and  alteratives  are 
required  from  the  first ;  arsenic  is  extremely  useful,  so  are  the 
mineral  acids,  sarsaparilla,  and  bark.  Iodide  of  potassium 
also  is  given,  in  combination  with  liquor  arsenicalia  and 
alkalis,  and  is  exceedingly  useful  when  the  ulcers  are 
indisposed  to  heal. 

With  regard  to  local  applications,  carbolic  acid  solutions,  ot 
dilute  nitrate  of  mercury  ointment,  or  creosote  in  the  strength 
of  1  dr.  to  1  OK.  of  lanoline,  should  be  employed.  Authorities 
differ  as  to  the  administration  of  mercury  in  this  disease ;  it 
should  at  any  rate  be  avoided  in  debilitated  subjects. 

Mepkantiasis  Arahum. 

This  is  a  chronic  disease,  which  may  be  said  to  be 
characterised  by  an  enormous  hypertrophy  of  the  skin  and 
subcutaneous  tissue,  caused  by  recurrent  iiiHammation  of  the 
vessels  and  lymphatics  in  the  part  affected.  It  is  unnecessary 
to  refer  at  any  great  length  to  this  disease,  because  it  is  very 
rarely  that  white  residents  in  Africa  are  affected  by  it. 
Various  parts  of  the  body  are  attacked — the  legs,  scrotum, 
pudendum,  abdomen,  and  breasts;  moat  chiefly,  however,  it 
is  found  affecting  either  the  legs  or  the  scrotum.  Males  are 
most  frequently  attacked  at  about  the  age  of  puberty.  It  is 
non-contagious ;  it  is  not  hereditary ;  its  cause  is  unknown. 

The  treatment,  when  the  disease  has  once  become  manifest, 
is  removal  from  the  area  in  which  it  was  contracted.     It  was 
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once  supposed  that  tying  the  femoral  artery  would  cure  the 
growth  in  the  leg,  but  that  treatment  is  unsatisfactory.  Per- 
sistent strapping  from  the  foot  upwards  has  also  been  recom- 
mended, but  it  likewise  does  little  good.  The  scrotum  may 
be  removed,  and  even  enormous  tumours  weighing  40  to  60 
lbs.  are  often  successfully  treated  in  this  manner.  In 
a  case  I  treated  lately,  in  which  the  disease  was  limited  to 
the  body  and  the  thighs  as  far  as  the  knees,  I  obtained  a 
cure,  by  enjoining  absolute  rest,  giving  the  patient  a  hot 
bath  every  day,  a  moderate  amount  of  food,  chiefly  milk, 
having  the  patient  regularly  massaged,  and  by  applying  the 
constant  current  for  twenty  minutes  each  day.  A  mixture 
was  prescribed  containing  quinine,  arsenic,  iron,  and 
strychnine,  and  the  bowels  were  regulated  by  the  frequent 
administration  of  aperients. 

Leprosy, 

This  is  a  disease  caused  by  a  bacillus  which  is  chiefly  found 
in  the  exudation  cells,  but  also  in  the  diseased  connective 
tissue,  more  rarely  in  the  blood-vessels.  There  are  three 
varieties — tuberculated,  non-tuberculated,  and  ansesthetic. 
The  recent  Commission  which  has  been  held  on  the  subject 
does  not  believe  that  the  disease  is  either  contagious  or 
hereditary.  It  is  practically  incurable,  but  benefit  may  be 
obtained  by  the  internal  and  external  administration  of 
chaulmoogra  oil,  and  quite  recently  extract  of  the  thyroid 
gland  has  been  given  with  marked  success.  It  has  been 
stated  that  the  production  of  leprosy  is  due  to  extremes, 
frequent  and  rapid  transitions  of  temperature,  but  it  is  not 
so.  Various  articles  of  diet  have  been  blamed  for  its  cause 
— fish  diet,  salt  or  rotten  fish,  immoderate  use  of  pork,  and 
the  use  of  decomposing  rice  or  maize,  but  none  of  these 
articles  of  diet  can  be  its  exciting  cause. 

In  Central  Africa  the  natives  certainly  believe  that  the 
disease  is  contagious,  and  they  also  believe  that  sleeping  in 
a  hut  which  has  been  inhabited  by  a  leprous  patient  is 
dangerous.  It  is,  indeed,  necessary  to  avoid  contact  with 
lepers  as  much  as  possible.  White  men  in  Africa  rarely,  if 
ever,  suffer  from  this  disease. 


Proctedings  of  U 

TeUow  Fever. 

Yellow  fever  is  a  pestilential  contagious  disorder  of  a 
continuous  and  speeial  type,  depending  for  its  origin  and 
spread  on  a  temperature  not  lower  thau  70'  T,  As  a  general 
rule  it  occurs  but  once  in  a  lifetime.  Its  spread  is  favoured 
by  the  gathering  together  of  persons  born  in  a  cold  climate. 

Etiology. — Yellow  fever  is  entirely  distinct  from  malaria. 
Its  production  requires  a  temperature  of  from  68°  to  70°  F. 
When  once  originated,  however,  an  epidemic  may  spread  at 
a  lower  temperature,  but  it  dies  out  if  the  temperature  falls 
to  freezing  point.  The  influence  of  moisture  in  the  air 
constitutes  a  second  factor  in  the  production  of  yellow  fever. 
Abundant  continuous  rain  does  not  infrequently  bring  an 
epidemic  to  an  end,  probably  by  modifying  the  temperature, 
but  a  certain  saturation  of  the  atmosphere  is  an  essential 
condition  for  the  production  of  the  disease — probably  74  per 
cent,  of  moisture.  Epidemics  cease  when  the  amount  of 
moisture  is  as  low  as  58  per  cent.  The  only  influence  which 
wind  has  on  yellow  fever  is  by  its  modifying  the  temperature. 
The  disease  rarely  leaves  the  sea  coasts  and  the  shores  of 
large  rivers ;  it  arises  in  the  filthy  quarters  of  towns,  in  the 
centres  of  poverty  where  the  people  are  densely  crowded. 
The  geological  characters  of  the  soil  have  apparently  no 
connection  with  the  production  of  the  disease.  It  is  most 
interesting  to  notice  the  influence  which  circumstances  of 
race,  nationality,  and  acclimatisation  exert  upon  the  disease. 
Where  it  is  endemic  or  epidemic,  newly-arrived  strangers,  or 
such  persons  as  have  not  yet  become  fully  acclimatised,  are 
the  persons  who  suffer  most.  This  is  well  seen  if  a  large 
body  of  troops  or  a  shipload  of  emigrants  arrive  at  any  place 
where  the  disease  already  exists,  though  it  may  be  very 
mildly.  An  epidemic  at  once  springs  up,  and  the  new 
arrivals  are  the  first  persons  attacked.  The  degree  to  which 
this  proclivity  of  strangers  exists  will  depend  to  a  great 
extent  on  their  nationality,  that  is,  on  the  mean  annual 
temperature  of  their  native  country.  The  liability  to  attack, 
as  well  as  the  mortality  amongst  the  newcomers,  bears  a 
close  relation  to  the  distance  from  the  equator  of  their  place 
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of  birth.  Although  no  absolute  immunity  is  acquired  by 
acclimatisation,  yet  it  is  true  that  a  certain  amount  of 
immunity  is  possessed  by  those  who  have  lived  for  a  con- 
siderable period  in  any  locality  constantly  or  frequently 
visited  by  the  disease.  The  chances  of  immunity  appear  to 
be  always  in  direct  proportion  to  the  lengthened  residence 
at  the  headquarters  of  the  disease,  but  no  protection  is 
acquired  except  by  those  who  have  passed  through  a 
previous  epidemic  period  without  quitting  the  country. 
Any  benefit,  however,  gained  by  acclimatisation  is  imme- 
diately lost  on  change  of  residence,  even  though  that  change 
be  to  a  healthier  locality.  This  remark  applies  equally  to 
negroes  and  white  men,  but  negroes  suffer  far  less  from 
yellow  fever  than  do  the  whites. 

The  nature  of  the  yellow  fever  poison  has  been  found  by 
Dr  Domingos  Freire  to  be  a  specific  cryptococcus.  He  has 
also  found  out  that  this  micro-organism  secretes  an  alkaloid 
resembling  a  ptomaine,  which  acts  as  a  violent  poison.  With 
regard  to  contagion,  there  is  no  doubt  that  it  may  be  con- 
veyed by  fomites  or  merchandise,  as  also  by  ships,  and  it 
can  be  transported  farther  by  sea  than  on  land.  Hence  the 
necessity  during  an  epidemic  of  completely  isolating  vessels 
in  a  harbour.  It  does  not  appear  that  contact  with  the  sick 
has  power  to  spread  the  disease.  Electricity  appears  to 
have  a  singular  and  baneful  influence  upon  persons  suffering 
from  yellow  fever. 

It  is  impossible  in  the  space  at  my  disposal  to  detail  the 
symptoms  of  yellow  fever,  but  there  are  a  few  well-marked 
symptoms  which  deserve  notica  First,  the  attack  is  sudden, 
there  is  a  want  of  correlation  between  the  pulse  and  tem-  \ 

perature,    albuminuria  is  invariably  present,   the    patient  i 

suffers  from  the  black  vomit,  from  a  general  haemorrhagic 
tendency,  and  from  a  yellow  discoloration  of  the  skin,  often^ 
too,  from  suppression  of  urine. 

Prophylactic  Treatment, — Avoid  the  yellow-fever  season  if 
possible,  namely,  the  hot  and  rainy  season ;  avoid  chills  by 
wearing  proper  clothing ;  avoid  exposure  to  the  sun  as  much 
as  possible.  Individuals  attacked  by  the  disease  should  be 
isolated.      Besidences  should  be    chosen    at    the    highest 
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altitudes  posailjle,  in  any  case  the  second  storey  is  preferable:! 
to  the  first,  and  in  camp  the  ground  should  be  disturbed  as  1 
little  as  possible.  Strictest  disinfection  should  be  employed.  I 
The  water  and  food  supply  should  be  well  cared  for,  and  it  I 
should  be  remembered  that  the  yellow-fever  bacillus  hnB  J 
been  found  in  the  soil.  Exposure  during  the  night  ia  I 
inadvisable,  for  C!arIos  Finlay  has  demonstrated  that  tho  I 
disease  can  be  communicated  by  the  mosquito.  Yellow  1 
fever  is  also  a  disease  in  which  quarantine  is  necessary  and  I 
effectual ;  not  only  is  it  necessary  to  place  persons  coming  I 
from  an  infected  place  under  observation,  but  their  clothing 
and  goods  should  be  thoronghly  disinfected.  ( 

Inoculation. — Since  the  researches  of  Fieire  and  Finlay,  it     ' 
ia  possible  to  employ  protective  inoculation  against  yellow    J 
fever.      Finlay   allows   a   mosquito   to   bite   a   yellow-fever     ' 
patient  and  theu  a  healthy  person  ;  a  mild  attack  of  yellow     1 
fever  is  induced,  protecting  the  person  thus  treated  from  a     ] 
subsequent  attack.     Dr  Fi-eire,  having  isolated  the  yellow 
fever  micro-organism  by  a  series  of  cultivations,  attenuates  it 
and  produces  a  fluid  which  almost  entirely  protects  persons 
from   yellow   fever.     In  no   case  has  the  inoculation   been 
harmful,  and  the  mortality  of  those   inoculated  was   only 
rather  more  than  0'4  per  cent,  in  10,881  cases  inoculated 
(1890),  showing  that  this  procedure  confers  almost  certain 
immunity  from  the  disease. 

Treatment. — With  regard  to  the  treatment  of  yellow  fever, 
little  can  be  said.  It  is  important  that  each  patient  should 
be  allowed  at  least  2000  cubic  feet  of  space ;  the  room 
should  be  kept  at  an  equable  temperature,  and  the  patient 
protected  from  draughts ;  indeed,  many  advise  the  treating 
the  patients  in  tents  or  in  the  open  air.  Absolute  rest  in  a 
recumbent  position  must  be  rigidly  maintained.  The  patients 
must  be  lightly  but  warmly  clothed,  heavy  blankets  being 
avoided.  Doctors  and  nurses  should  be  cheerful,  and  en- 
courage the  patients  as  much  as  possible. 

With  regard  to  drugs,  no  specific  for  yellow  fever  is  known, 
and,  practically,  symptoms  must  be  treated.  I  should  be 
inclined  myself  to  recommend  either  of  the  two  following 
treatments.     The  first  is  recommended  by  Nelson.     He  gives 
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15  grs.  of  quinine,  half  an  ounce  of  sulphate  of  sodium,  dilute 
sulphuric  acid,  and  tincture  of  cardamons,  at  first.  If  after 
the  first  two  days  the  temperature  remains  above  100°  F., 
with  the  usual  symptoms  of  yellow  fever,  he  adds  phosphoric 
acid  largely  diluted  with  water,  every  hour  or  two.  Dia- 
phoresis is  induced  by  vapour  baths ;  the  diet  consists  of  iced 
milk  and  beef  broth  in  small  quantities  at  frequent  intervals. 
On  the  other  hand,  Sternberg  recommends  bicarbonate  of 
soda  150  grs.,  bichlorate  of  mercury  -j^th  gr.,  water  2  pints; 
an  ounce  and  three-quarters  to  be  given  ice-cold  every  hour. 
This  treatment  is  slightly  modified  by  Mitchell,  who  increased 
the  dose  of  the  bicarbonate  of  soda  to  4  drs.,  and  the  bi- 
chlorate to  half  a  grain.  When  patients  are  thus  treated 
from  the  first  day,  vomiting  rarely  occurs.  Diuresis  is  well 
maintained.  After  the  eighth  or  tenth  day  it  is  necessary  to 
suspend  the  bicarbonate  of  soda  and  give  stimulants,  and  to 
combat  the  adynamia  and  the  hsemorrhages,  etc.,  with  the 
customary  measures.  For  the  vomiting  I  believe  turpentine 
is  the  best  remedy ;  it  may  be  administered  either  by  the 
mouth  or  by  enemata,  and  the  body  may  be  rubbed  with  a 
mixture  of  turpentine  and  olive  oil.  If  suppression  of 
urine  occurs,  I  know  of  no  better  treatment  than  to 
apply  a  digitalis  leaf  poultice  to  the  loins,  and  to  throw 
up  the  rectum  a  pint  or  more  of  ice-cold  water  at  regular 
intervals. 

The  discharges  of  the  patient  are  best  disinfected  with 
either  chloride  of  lime  or  perchloride  of  mercury.  Bedding 
and  clothing  are  best  destroyed  by  fire.  Hospital  wards  or 
the  hold  of  a  ship  should  be  fumigated  with  nitrous  acid  for 
at  least  forty-eight  hours,  and  then  all  the  woodwork  washed 
with  chloride  of  lime.  For  disinfecting  the  bilge-water  of 
ships,  chlorate  of  lime  must  be  employed. 

Typhoid  F^ver. 

I  have  only  a  few  remarks  to  make  on   this  subject. 
Typhoid  fever  certainly  exists  in  Africa,  and  it  is  also  certain 
that  the  death-rate  is  higher  there  than  it  is  in  more  tem- 
perate zones.     I  hold  the  view  that  the  disease  is  due  to 
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Eberth's  bacillus,  and  I  have  only  a  few  words  to  say  with 
regard  to  the  preventiou  of  the  disease. 

Typhoid  fever  is  most  prevalent  during  the  hottest  months 
in  Africa,  and  it  should  be  remembered  that  sandy  soil 
favours  ita  spread,  as  the  dried  excreta  of  patients  may  be 
conveyed  by  the  wind  unless  care  be  taken.  The  utmost 
care  should  be  taken  to  ensure  the  fullest  sanitary  pre- 
cautions. The  excreta  must  be  properly  disinfected,  and  the 
water-supply  should  not  only  be  carefully  selected,  but  all 
water  should  be  filtered  and  boiled.  Milk,  too,  deserves 
special  attention.  The  meat-supply  should  also  be  investi- 
gated, and  all  tainted  supplies  rigorously  rejected.  It  is 
necessary  also  to  pay  attention  to  the  vegetables,  as  nn- 
doubtedly  they  may  carry  the  infection.  All  patients  should 
be  tlioroughly  isolated,  and  their  bedding  and  linen  destroyed. 
It  is  very  necessary,  in  my  opinion,  to  get  rid  of  the  idea  that 
typho-malarial  fever  exists,  and  in  eases  of  doubt  a  bacterio- 
logical investigation  should  be  made,  which  failing,  the 
disease  should  be  treated  by  quinine,  and  if  it  does  not 
succeed  in  reducing  the  temperature,  then  the  case  should  be 
treated  as  one  of  typhoid  fever.  The  cases  which  have  been 
designated  typho-malarial  fever  are  in  reality  severe  cases  of 
remittent  fever  lapsing  into  a  typhoid  state,  or  else  enteric 
fever  modified  by  its  occurrence  in  a  patient  who  has  previ- 
ously suffered  much  from  malaria,  or  occurring  simultaneously 
with  an  attack  of  malarial  fever  (Duncan). 

Tropical  Dysentery  and  Diarrhcea. 

Dysentery  has  practically  the  same  distribution  as  malaria 
in  Africa,  and  there  are  only  some  minor  differences  met 
with  in  the  distribution  of  the  two  diseases.  It  does  not 
always  follow  that  the  maximum  intensity  of  the  diseases 
coincides. 

In  referring  to  the  etiology  and  prevention  of  dysentery,  I 
may,  to  economise  space,  include  diarrhcea  as  well,  for, 
although  I  believe  true  tropical  dysentery  to  be  due  to  the 
amosba  discovered  by  Cartulis  of  Alexandria,  which  dis- 
covery  has   been    confirmed   by  American    observers    (see 
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Johns-Hopkins  Hospital  Eeports),  yet  both  diseases  may  to 
a  certain  extent  be  combined,  and  the  precautions  necessary 
to  avoi4  the  one  are  those  which  would  prevent  the  other. 

Both  diseases  are  most  prevalent  in  the  hot  and  rainy 
seasons;  both  are  liable  to  be  produced  by  rapid  alternations 
of  temperature  and  by  chill.  Therefore  persons  in  Tropical 
Africa  should  avoid  chill  by  means  of  careful  clothing,  and 
by  the  invariable  use  of  a  cholera  belt.  Excessive  exertion 
also  predisposes  to  both  diseases,  and  both  are  especially  met 
with  in  damp,  swampy  places,  and  in  all  districts  where  the 
soil  is  impregnated  with  decaying  vegetable  debris.  The 
drinking  water  should  be  as  pure  as  possible,  and  in  cases 
where  the  water-supply  is  doubtful,  it  should  be  filtered 
and  boiled.  All  stagnant  water  should  be,  if  possible, 
avoided.  It  is  also  of  importance  to  remember  that  both  a 
monotonous  diet  and  salt  rations  frequently  induce  diarrhoea, 
and  predispose  to  dysentery.  Unripe  fruit,  and  especially 
over-ripe  fruit,  should  be  avoided.  There  is  no  doubt  that  in 
Africa  many  cases  of  diarrhoea  and  dysentery  are  induced  by 
exposure  to  the  night  air,  and  also  by  sleeping  on  the  ground. 
Where  they  are  prevalent,  it  is  well  to  isolate  the  patients, 
and  to  carefully  disinfect  their  excreta ;  and  finally,  it  must 
be  borne  in  mind  that  malaria  may  complicate  both  diseases, 
and  that  then,  unless  the  malarious  factor  is  taken  into 
account,  the  disease  cannot  be  cured. 

One  may  summarise  the  predisposing  causes  of  dysentery 
and  diarrhoea  as  follows: — Frequent  exposure  to  malaria, 
great  bodily  fatigue  or  excessive  anxiety  and  mental  distress, 
excess  in  the  use  of  alcohol  and  tobacco  and  narcotics,  over- 
crowding, the  use  of  tainted  food  or  the  prolonged  employment 
of  salt  provisions,  and  lastly,  the  too  frequent  employment  of 
strong  purgative  medicines.  The  exciting  causes  of  these 
diseases  are — unwholesome  drinking  water,  the  use  of 
indifferent  food,  great  and  sudden  vicissitudes  of  temperature 
and  chill,  impure  air,  intestinal  worms,  and  abscess  of  the 
liver. 

Nothing  need  be  said  as  to  the  treatment  of  diarrhoea,  as 
this  must  be  carried  out  on  general  principles;  but  with 
regard  to  dysentery,  my  experience  points  to  the  advisability 
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of  treating  it  in  Africa  with   large   doses  of  ipecaciianlitt 

This  I  coDsider  the  only  treatment  of  any  practical  value. 
After  sending  the  patient  to  bed,  n  mustard  plaister  should 
be  applied  to  the  epigastrium,  and  SO  drops  of  laudanum 
given  at  once.  After  half  an  hour  30  or  40  grs.  of  powdered 
ipecacuanha  should  be  given,  in  as  small  a  quantity  of  fluid 
as  poaaihle,  A  similar  doae  may  he  repeated  in  twelve  or 
twenty-four  hours  if  necessary;  after  this,  during  the  suc- 
ceeding days,  the  dose  should  be  gradually  lessened  to  10  or 
15  grs,  a  day,  until  the  patient  has  perfectly  recovered.  la 
very  severe  attacks,  aa  much  as  2  dra,  of  the  powder  bave 
been  given  without  producing  vomiting.  Fairly  large  dose* 
of  quinine  are  required  in  all  cases  of  malarial  dysentery. 
In  the  treatment  of  the  scorbutic  form  of  dysentery,  lime 
juice,  fruit,  and  vegetables  should  be  given,  with  as  mucb 
animal  food  as  the  stomach  will  bear.  In  treating  natives 
in  Africa,  the  great  difficulty  is  to  ensure  proper  diet,  fOT, 
unless  the  patient  is  carefully  watched  during  convalescence, 
a  relapse  will  follow  the  least  indiscretion.  A  sea  voyage  ian 
beneficial  when  a  patient  is  convalescent,  but  it  is  not  to  befi 
recommended  during  the  continuance  of  the  attack. 


I 
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Malaria. 

There  are  few  regions  in  Africa  where  malaria  is  not  a 
scourge,  and  those  few  have  been  indicated  in  my  survey  of 
the  various  African  regions. 

I  may  say  at  the  outset  that  I  believe  malaria  to  be 
produced  by  the  hiematozoon  discovered  by  Laveran.  His 
researches  have  been  confirmed  by  observers  in  Europe,  India, 
America,  and  Afiica,  The  life-history  of  the  h£ematozoon  we 
do  not  know,  and  therefore  we  can  only  state  that  it  requires  a 
mean  annual  temperature  of  40°  F.,  and  considerable  moisture; 
also,  other  things  being  equal,  the  greater  amount  of  organic 
matter  in  the  soil,  the  more  virulent  will  the  production  of 
the  disease  be. 

Of  the  various  types  of  malarial  fever,  the  intermittent 
is  the  most  widely  distributed,  the  remittent  and  pernicious 
fevers  only  being  met  with  in  comparatively  limited  areas, 


^ 


DistriJmtion  of  Tropical  Diseases  in  Africa,         483 

and  in  Africa  these  are  found  upon  the  coasts,  along  the 
rivers,  and  in  the  water-logged  swampy  districts  at  an  alti- 
tude of  under  3000  feet.  The  quotidian  and  tertian  types  of 
intermittent  fever  are  the  ones  most  frequently  met  with. 
The  type  of  fever  stands  in  a  definite  relation  to  the  intensity 
of  the  malarial  process ;  thus  we  find  that  the  tertian  type 
prevails  in  those  regions  of  Tropical  Africa  where  the  malarial 
process,  although  indigenous,  is  more  sparingly  produced. 
The  frequency  of  the  occurrence  of  the  quotidian  type  of 
fever,  either  in  endemic  areas  or  in  epidemics,  is  in  direct 
proportion  to  the  severity  of  the  process.  When  an  epidemic 
wave  of  malarial  fever  passes  over  a  district,  the  tertian  type 
is  seen  at  its  outbreak,  whereas  at  the  height  of  an  epidemic, 
or  whenever  it  assumes  a  severe  character,  the  quotidian 
type  obtains;  and  as  the  outbreak  of  sickness  abates,  one 
meets  with  a  return  to  the  types  of  fever  having  a  longer 
interval  between  the  paroxysms.  lu  the  higher  latitudes  in 
Africa,  and  also  in  the  higher  altitudes,  the  quartan  type  of 
fever  makes  its  appearance. 

All  races  suffer  from  malaria,  although  the  Negroes  sufiTer 
less  from  it,  always  provided  that  they  do  not  migrate.  In 
Africa,  as  in  all  parts  of  the  world,  strangers  suffer  more 
severely  from  it  than  does  the  indigenous  population.  The 
incidence  of  malaria  is,  to  a  certain  extent,  governed  by  the 
seasons.  lu  those  places  where  it  is  endemic,  it  occurs  all 
the  year  round,  but  where  it  is  only  slightly  developed  there 
are  two  maxima,  one  in  spring  and  one  in  autumn,  and  a 
considerable  decrease  in  the  disease  in  the  interval.  In 
Africa,  in  the  worst  malarious  regions,  the  disease  is  practic- 
ally most  rife  at  the  beginning  and  at  the  end  of  the  rains. 
The  relation  which  malaria  bears  to  heat  is  as  follows :  the 
greater  the  mean  summer  temperature  (moisture,  etc.,  of 
course  being  taken  into  account)  the  more  malaria,  the 
amount  of  malaria  decreasing  with  the  mean  annual  tempera- 
ture of  the  place. 

The  influence  of  rain  or  moisture  has  undoubtedly  much 
to  do  with  the  production  and  spread  of  malaria.  With 
reference  to  the  rains,  the  malarial  poison  is  most  virulent 
either  when  they  set  in  after  a  long  period  of  heat^  or  when 
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the  rains  cease  and  give  place  to  warm  dry  weather.  An 
endemic  outbreak  of  miliaria  and  its  epidemic  spread  are 
both  notably  diminished  at  the  height  of  the  rains,  if  they 
are  very  abundant,  but  the  malarial  process  is  developed 
more  abundantly  in  wet  than  in  dry  years.  These  remarks 
are  well  illustrated  by  the  beliaviour  of  malaria  in  different 
districts.  In  Equatorial  Central  Africa,  where  the  rainfall  ia 
fairly  equally  distributed  throughout  the  year,  the  amount  of 
the  diaeitse  remains  practically  the  same,  but  in  regions,  e.g., 
along  the  White  Nile  to  the  north  of  Lado,  where  there  are 
two  wet  seasons,  a  rise  and  fall  in  the  production  of  malaria 
is  manifest.  But  it  is  not  alone  rainfall  which  indiiences  the 
production  of  the  disease.  Drainage  from  rivers,  lakes,  and 
pools,  periodical  or  irregular  inundations,  and  the  height  of 
the  sub-soil  water,  influence  its  production.  This  last  point 
is  of  importance,  because  it  explains  the  occurrence  of  malaria 
in  localities  remote  from  river  basins,  in  the  Sahara,  in 
Darfur,  etc. 

Although  the  geological  characters  of  the  country  would 
appear  to  exert  little  or  no  influence  on  the  production  of 
the  disease,  it  is  the  contriiry  with  the  physical  characteristics 
of  the  soil.  Clay,  loam,  clayey  marl,  and  marshy  soil  are 
most  favourable  to  the  production  of  the  disease.  A  porous 
chalky  soil  is  less  favourable,  and  a  sandy  soil  least  so, 
provided  that  they  do  not  rest  either  upon  clay  or  firm  rock. 
Again,  the  greatest  amount  of  malaria  will  be  found  where 
the  organic  matter  in  the  soil  is  greatest.  It  is  also  an 
undoubted  fact  that  changes  in  the  soil,  produced  by  cultiva- 
tion or  its  neglect,  influence  the  production  of  the  disease. 
In  well -cultivated  countries  malaria  disappears,  and  if  marshy 
districts  are  well  drained  or  completely  covered  with  water, 
the  disease  is  also  diminished. 

The  configuration  of  the  ground  also  causes  a  local  effect, 
for  it  is  found  that  the  disease  is  more  virulent  in  the  lowest 
altitudes ;  even  the  difference  of  50  or  100  feet  in  altitude 
in  a  plain  makes  a  considerable  difference  as  lo  the  salubrity 
or  otherwise  of  a  given  spot. 

Winds  act  only  indirectly  on  malaria,  as,  for  instance,  by 
moderating  temperature;  they  may,  however,  act  directly  in 


I 

I 


Distribution  of  Tropical  Dissases  in  Africa.         485 

the  diffusion  of  the  poison  or  in  preventing  it  exercising  its 
potent  effects.  Wind  may  carry  the  malarial  poison  from  a 
marsh  to  a  distance  of  some  two  or  three  miles.  Malaria 
may  rise  to  a  height  of  600  or  700  feet  in  a  calm  atmosphere ; 
wind  will  prevent  this  vertical  diffusion. 

Water  can  convey  the  malarial  poison,  but  it  is  unknown 
at  present  how  far  it  can  carry  it. 

The  poison  is  ponderable,  and  affected  by  barometrical 
pressure,  and  it  is  possible  also  that  food  may  be  con- 
taminated by  it. 

The  influence  of  jungle  and  forest  on  malaria  must  also 
be  noticed,  because  so  much  of  Central  Africa  is  covered  by 
one  or  other.  In  a  jungle,  malaria  is  intensely  virulent,  and, 
owing  to  want  of  ventilation  by  the  penetration  of  winds, 
it  is  there  in  a  very  concentrated  form.  In  forests  the 
production  of  malaria  is  to  some  extent  lessened  by  the 
shade,  and  by  the  trees  diminishing  the  amount  of  rainfall 
reaching  the  soil.  There  is  no  doubt  that  forests  often  act 
as  a  screen  or  filter,  and  therefore  protect  the  district  from 
malaria  when  they  lie  between  it  and  a  marsh. 

With  regard  to  the  prevention  of  malaria,  much  may  be 
done  by  careful  drainage,  not  only  of  the  surface,  but  of  the 
sub-soil  water.  Great  care  should  be  exercised  in  the  choice 
of  a  residence,  ravines  being  avoided,  also  the  neighbourhood 
of  swamps.  Settlements,  and  even  individual  houses,  should 
be  on  the  most  elevated  situations,  and  it  should  be  remem- 
bered that  malaria  is  less  rife  in  the  centre  of  towns, 
especially  if  the  streets  are  narrow  and  crooked.  The 
proposal  to  build  houses  in  the  form  of  a  hollow  square 
is  to  be  commended,  and  in  all  cases  they  should  be 
constructed  with  a  blank  wall  to  the  prevailing  wind, 
especially  if  that  wind  blows  over  a  marsh.  The  thick 
jungle  in  the  neighbourhood  of  a  settlement  should  be 
destroyed,  but  care  should  be  taken  not  to  remove  either 
thickets  or  trees  between  a  settlement  and  a  marsh.  The 
ground  under  and  around  a  habitation  should  be  rendered 
impervious  to  water  and  air,  and  the  sleeping  rooms  should 
be  in  the  second  storey.  In  camping  out  even,  considerable 
protection  may  be  obtained  by  sleeping  in  a  mosquito  curtain 
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in  a  hammock  slung  between  two  trees ;  this  U  far  preferable 

to  sleeping  on  the  grouuil.  A  good  deal  may  be  done  to 
make  a  settlement  healthy  by  planting  large  trees,  the 
eucalyptus,  etc. ;  and  Murtin  Clai'k  reeonimends  the  planta- 
tion of  bananas  in  the  reclamation  of  malarious  lands. 

"With  regard  to  pei-soual  hygiene,  food  should  be  takeu  iu 
sufficient  quantity,  and  it  ia  a  mistake  to  think  that  white 
races  iu  the  Tropics  can  exist  on  native  food.  They  should, 
however,  not  consume  as  much  animal  food  as  at  home. 
Water  must  be  boiled  and  iiltered,  and  milk  also  boiled. 
Cofiee  apparently  acts  as  a  prophylactic  to  some  extent. 
Moderate  smoking  is  advisable.  Strict  temperance  must  be 
the  rule,  and  persons  must  protect  themselves  as  far  as 
possible  from  chill,  for  although  chill  does  not  produce 
malaria,  it  may  act  as  the  exciting  cause  of  an  attack.  The 
night  air  should  be  avoided,  because  then  the  malaria  be- 
comes concentrated,  on  account  of  the  air  cooling  more 
rapidly  than  the  earth. 

With  regai-d  to  the  use  of  drugs,  quinine  ia  certainly 
to  some  extent  a  prophylactic,  and  sliould  be  takeu  in  doses 
of  3  or  4  gra.  daily  during,  and  for  fourteen  daya  after,  special 
exposure  in  malarious  regions ;  but  I  do  not  think  it  advisable 
to  take  the  drug  continuously,  for  iu  my  experience  the 
system  becomes  habituated  to  its  use,  and,  as  it  will  not 
entirely  prevent  attacks  of  malaria,  lai^er  quantities  are 
required  to  cut  short  the  attacks  when  they  occur.  Another 
plan  I  have  found  successful  is  to  give  15  grs.  of  sulphate  of 
quinine  twice  a  week  for  six  weeks,  and  then  3  grs.  daily  for 
a  month.  Quinine  should  not  be  taken  in  either  tea  or 
coffee,  and  the  drug  should  not  be  given  in  the  form  of  pills. 
The  use  of  lemon  juice  is  very  beneficial,  and  arsenic  in 
minute  doses  may  likewise  be  employed  with  advantage. 

With  regard  to  the  treatment  of  malaria,  I  beheve  Laveran's 
recommendation  to  be  the  best.  For  the  fii-st  three  days 
administer  12  to  15  grs,  of  hydrochlorate  of  quinine  daily  j 
from  the  4th  to  the  7th  days  omit  the  drug;  on  tlie  8th, 
9th,  and  10th  days  give  10  or  12  grs.  daily;  from  the  11th 
to  the  14th  days  omit  the  drug ;  on  the  loth  and  16th 
days   give   the   same    dose,    and    again    on    the    2l8t   and 
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22nd  days,  omittiDg  it  on  the  17th  to  the  20th  day.  In 
remittent  fever  the  quinine  should  be  given  when  the 
temperature  falls,  however  small  the  fall  may  be.  In 
pernicious  fevers  a  hypodermic  injection  of  the  drug  is 
indicated.  1  think  the  bisulphate  of  quinine,  with  a  little 
carbolic  acid,  and  glycerine  and  water,  at  a  temperature  of 
100°  F.,  is  the  best  solution  to  use  for  this  purpose.  In 
severe  remittent  fever  I  consider  Warburg's  Tincture  ex- 
ceedingly useful,  but  I  invariably  prescribe  it  in  the  tabloid 
form,  which  has  been  made  for  me  by  Burroughs,  Wellcome, 
&Co. 

I  feel  that  my  task  has  been  very  inadequately  performed, 
but  I  have  endeavoured  to  do  my  best  within  the  limits 
imposed  on  me.  The  diseases  of  Africa,  and  their  dis- 
tribution, are  represented  by  symbols  upon  the  Map,  which, 
if  read  with  reference  to  altitude,  will  indicate  broadly  the 
unhealthy  and  the  comparatively  healthy  areas  of  the 
continent. 

I  cannot  conclude  without  stating  it  to  be  my  definite 
opinion,  that  as  in  India,  so  in  Africa,  the  progress  of 
medicine  and  hygiene  will  before  long  conquer  most  of  the 
obstacles  to  the  civilisation  of  that  continent. 
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XXXIII.  Tlu.  Repliles  and  Batrackions  of  (he  Edinburgh 
District.    By  William  Evans,  F.K.S.E. 

(Reiid  21tit  Mnrch  1BB4,  and  reviBed  for  publicatiou  Co  IStli  Juni^.] 
Ill  laying  the  following  account  of  the  classes  Reptilia 
and  Batrachia  before  the  Koyal  Pbyaical  Society,  I  do  so  uot  j 
on  the  strength  of  any  important  discoveries,  for  I  have  noiie  | 
to  announce,  but  simply  as  a  contribution  towards  a  fuller  I 
and   more   complete   history  of  the   fauna   of  the   diatrict   ■ 
around  us  than  we  yet  possess — an  object,  it  seems  to  me,  i 
well  worthy  of  more  combined  eflbrt  on  the  part  of  resident 
naturalists  than  it  has  hitherto  received.     The  completion  of  ' 
such  an  extensive  piece  of  faunal  work,  means  of  necessity 
many  years  and  many  labourers,  but  its  realisation  ia  surely 
worth  an  effort;  and  it  is  gratifying  to  know  that  at  this  1 
moment  several   groups,  both  vertebrate   and  invertebrate,,  j 
are  receiving  systematic  attention  at  the  hands  of  Fellows  I 
of  the  Society. 

The  number  of  Reptiles  it  has  been  customary  to  place  on  J 
the  British  list  ia  nine,  but  two  of  them,  namely,  the  Hawk's-  I 
bill  Turtle  {Ckdone  imhricata)  and  the  Leathery  Turtle 
^Dermockelys  coriacea),  being  merely  accidental  visilora  of  the 
rai'est  description,  cannot  properly  be  regarded  as  part  of  the 
fauna  of  these  islands;  and  as  regards  a  third,  namely, 
the  Green  Lizard  {Lacerta  viridis),  Mr  G.  A.  Bouleuger,  of 
the  British  Museum,  informs  me  there  is  uo  evidence  of  its 
existence  in  any  part  of  Great  Britain.  Excluding  these 
three  then,  we  are  left  with  six  as  the  sum  total  of  the 
British  Reptilia.  All  are  to  be  met  with  in  England ;  but 
it  may  well  be  doubted  if  more  than  three  of  them  occur  in 
Scotland  as  indigenous  animals, —these  are,  the  Viviparous 
Lizard  {Lacerta  vieipard),  the  Slow-worm  {Anauis  frayilis), 
and  the  Adder  {Vipera  bents).  The  doubtful  species  are 
the  Sand  Lizard  {Lacerta  agilis),  the  Hinged  Snake  {Tropido- 
nutus  natrix),  and  the  Smooth  Snake  {Coronella  austriaca). 
Examples  of  the  Ringed  Snake  have,  indeed,  been  captured 
in  the  south  of  Scotland,  but  under  circumstauces  which 
seem  clearly  to  point  to  its  artificial  introduction.  Genuine 
captures  of  the  other  two,  however,  have  yet  to  be  produced. 
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— no  statement  worthy  of  serious  consideration  concerning 
the  occurrence  of  the  true  Sand  Lizard  being  on  record 
so  far  as  I  know,  and  the  evidence  for  the  Smooth  Snake 
resting  on  the  more  than  doubtful  reference  of  Sowerby's 
Coluber  dumfrisiensis  to  that  species.^ 

The  Edinburgh  list  comprises  the  three  species  common  to 
the  rest  of  Scotland;  and  (but  only  provisionally,  and  there- 
fore within  square  brackets)  the  Ringed  Snake,  several 
examples  of  which,  in  all  probability  escapes  or  their  direct 
descendants,  have  been  captured  in  the  suburbs  of  the  city. 

In  Britain  the  class  Batrachia  is  represented  by  seven 
species,  four  belonging  to  the  tail-less  and  three  to  the  tailed 
division.  All  of  them,  except  the  Edible  Frog  (Rana  escu- 
lento) — a  species,  by  the  way,  whose  claim  to  indigenous 
rank  in  any  part  of  Britain  is  not  yet  free  from  doubt — 
extend  their  range  north  to  Scotland.  Of  the  six  which 
reach  Scotland,  five,  namely — the  Common  Frog  (Rana 
temporaria),  the  Common  Toad  (Bufo  vulgaris),  the  Warty 
Newt  {Molge  cristata),  the  Smooth  Newt  {Molge  vulgaris), 
and  the  Palmated  Newt  {Molge  palmaia),  are  all  more  or  less 
common  in  the  vicinity  of  Edinburgh.  The  Natterjack  Toad 
{Bufo  calamita) — a  species  of  decidedly  western  distribution 
in  these  islands — has  been  recorded  for  the  extreme  south- 
east corner  of  the  district;  but  the  record,  now  half  a  century 
old,  requires  confirmation. 

The  following  tables  exhibit  in  a  concise  form  the  facts 
embodied  in  the  above  remarks. 


Class  and  Order. 

Britain. 

Scotland. 

Edinburgh. 

Reptilia — 

1.  Sauna, 

2.  Ophidia,     . 

3 
8 

2 
lor?  2 

2 
lor?  2 

Total, 

6 

• 

3  or?  4 

3  or?  4 

^  Mr  G.  A.  Bouknger  has  recently  given  it  as  his  opinion  (Zoologist,  1894, 
p.  10)  that  the  specimen  in  question  belonged  to  a  North  American  species 
{Oorouella  doliaUif  L.)  \ 
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Chss  and  OidBT. 

BribiD. 

ScotUud. 

Edinburgh. 

Bathachia— 

1.  EetndiU,  . 

2.  Caadata,     . 

1 

3 

3 
S 

Sot!  3 
8 

ToUl,        .          .                     7 

e 

6  or?  6 

The  area  dealt  with  in  the  present  papet  ia  the  same  as 
that  described  in  my  paper  on  the  Mammalia,  communi- 
cated to  the  Society  in  1891.  The  difficulty  of  obtaining 
specimens  or  reliable  information  regarding  the  leas  common 
species,  has  made  it  next  to  impossible  for  me  to  work  out 
their  actual  distribution  quite  as  thoroughly  as  I  could  have 
wished,  but  enough  is  known  to  enable  me  to  indicate  their 
faunal  status  with  sufBcient  accuracy  for  all  practical  pur- 


\ 


In  former  days,  when  the  country  was  largely  covered 
with  copsewood  and  heathery  moors,  and  dotted  over  with 
lochs,  poois,  and  marshes  innumeiable,  we  may  be  sure  our 
indigenous  Reptiles  and  Batrachians  existed  in  corresponding 
abundance.  Heclamation  and  tillage,  however,  have  gradually 
restricted  and  destroyed  their  natural  habitats.  Tet  the 
effect  on  the  Batrachians  has  not  been  so  disastrous  as  at 
tirst  sight  might  appear,  for  the  construction  of  artificial 
ponds,  ditches,  quarries,  and  so  forth,  has  provided  them 
with  fresh  haunts.  On  the  other  hand,  the  Eeptilea — at  any 
rate  those  with  the  serpentine  form,  so  repuf^nant  to  the 
generality  of  mankind,  and  therefore  leading  to  their  de- 
struation  whenever  possible — have,  except  in  some  outlying 
districts,  been  long  reduced  to  the  point  of  extermination, 
so  that  in  these  days  the  most  timid  may  wander  for 
many  miles  in  all  directions  around  the  city  without  the 
slightest  fear  of  the  Adder's  "  sting."  Even  the  sight  of  a 
harmless  Slow-worm  now  seldom  gladdens  the  eye  of  the 
naturalist 

As  has  just  been  remarked,  there  is  every  reason  to 
suppose  that  in  bygone  days,  most  if  not  all  of  the  Reptiles 


EeptUes  and  Batrachians  of  the  EdivJmrgh  District,    493 

and  Amphibians  (Batrachians)  included  in  the  annexed  list 
would  be  much  more  abundant  in  the  district  than  now ; 
but  direct  evidence  on  the  point  is  singularly  meagre.  The 
old  statistical  account  of  the  parishes  does  not  help  us, — its 
silence,  indeed,  may  be  taken  as  strong  evidence  that  neither 
the  Adder,  nor  any  other  Ophidian,  at  any  rate,  has  been 
common  for  considerably  over  a  century,  and  probably  for  a 
much  longer  period.  Geologists  tells  us,  that  during  pre- 
historic times,  there  existed  in  the  very  heart  of  what  is  now 
the  city  of  Edinburgh,  and  in  the  immediate  neighbourhood, 
numerous  post-glacial  lochs  and  tarns,  most  of  which  have 
long  since  vanished.  These  '*  ancient  lakes,"  at  all  events 
the  later  ones,  were,  we  may  be  sure,  inhabited  by  innumer- 
able frogs,  toads,  and  newts ;  yet  Mr  James  Bennie,  who,  as 
is  well  known,  has  given  much  attention  to  the  organic 
remains  embedded  in  their  marls,  silts,  and  other  deposits, 
tells  me  nothing  has,  up  to  the  present  time,  been  detected 
that  can  be  positively  referred  to  any  of  the  creatures  we 
have  here  to  deal  with. 

To  be  complete,  papers  such  as  this  should,  of  course, 
include  full  information  regarding  the  fossil  as  well  as  the 
recent  species.  Nevertheless  I  have  deemed  it  advisable  to 
confine  myself  to  the  latter,  leaving  the  former  to  be  dealt 
with  by  some  one  fully  conversant  with  all  the  facts  relating 
to  the  palseontological  side  of  the  subject.  In  the  present 
instance  the  omission  does  not  amount  to  much,  no  fossil 
Keptiles,and  only  two  Amphibians, having  Edinburgh  localities 
assigned  to  them  in  Woodward  &  Sherborn's  "  Catalogue  of 
British  Fossil  Vertebrata,"  published  in  1890.  The  expla- 
nation is,  no  doubt,  to  be  found  in  the  absence  of  strata 
representing  the  epochs  between  the  Carboniferous  and  the 
Glacial  eras — an  immense  gap  in  the  geological  record  of  the 
district,  which  all  who  listened  to  or  read  the  reports  of  Sir 
Archibald  Geikie's  address  to  the  British  Association,  on  the 
occasion  of  its  meeting  in  Edinburgh  in  1892,  must  have 
keenly  regretted.  As  we  recall  his  mental  pictures  of  the 
landscape  during  Carboniferous  times,  and  see  in  place  of 
the  familiar  hills  and  valleys  of  the  Lothians, "  dense  jungles 
of  a  strange  vegetation — tall  reeds,  club-mosses,  and  tree 
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ferns — spread  over  the  steaming  swamps  that  stretched  for 
leagues  in  all  directions,"  and  "  broad  lagoons  and  open  seas, 
from  whicli  little  volcanic  conea  throw  out  their  streams 
of  lava  and  showers  of  ashes,"  those  of  ua  who  know  little  or 
nothing  of  fossil  zoology  realise  how  great  are  the  disadvan- 
tages which  ignorance  of  fossil  forma  entails ;  for  what  would 
we  not  give  to  be  able  to  people  these  swamps,  lagoons,  and 
seas  of  the  far  distant  past  with  their  proper  inhabitants  ? 
The  two  fossil  Amphibians  above  referred  to  are  Loxomma 
aHmanni,  Huxley  (Loc.  M.  Garb.  Limest.;  Gilmerton),  and 
Pholidogasttr  pisci/ormis,  Huxley  (Loc.  L.  Garb.;  Edinburgh). 

Reptiles  and  Batrachiaus  seem  seldom  to  have  engaged  the 
attention  of  field  naturalists  in  Scotland,  and  consec[iiently 
very  little  information  has  been  placed  on  record  regarding 
them.  What  little  there  is  bearing  on  our  district,  practically 
consists  of  a  few  entries  in  Stark's  "  Picture  of  Edinburgh," 
Patrick  Neili's  list  of  the  "  Plants  and  Animals  of  Habbie'a 
Howe"  ("Gentle  Shepherd,"  1808  ed.),  and  Chambers's 
"History  of  Peeblesshire";  together  with  one  or  two 
scattered  items  in  The  Zoologist  and  the  "  New  Statistical 
Account  of  Scotland."  The  references  to  Scotland  in  Bell's 
"British  Reptiles"  (2nd  ed.,  1849),  Cook's  "Our  Reptiles 
and  Batrachians"  (1893  ed.),  and  similar  works,  are  of 
the  most  general  description,  and  therefore  contain  nothing 
of  interest  from  the  point  of  view  of  local  geographical 
distribution.^ 

TJie  arrangement  and  nomenclature — which  Mr  G,  A. 
Boulenger  has  very  kindly  revised  for  me,  and  to  whom  I 
am  otherwise  greatly  indebted — are  in  accordance  with  the 
British  Museum  Catalogues. 

My  best  thanks  are  due  to  many  old  friends  and  corre- 
spondents, and  also  to  several  new  ones,  for  invaluable 
co-operation  and  assistance. 

'  A  fresh  book  on  tbe  Oritiali  Bl>eeiea,  thoroughly  up  to  date  ns  regnrda  lifo- 
liiatoripB,  distribution,  etc.,  and  with  good  coloured  ill  nst rations,  in  much  to 
be  desired,  HeuuwhilB  those  interested  in  the  aubjcct  wilt  flud  a  great  deal 
of  Talusble  iafonnation  in  Fatio'a  Faune  dea  Vert^brfa  de  la  Saisae,  vol. 
iii.,  pnbtisfatd  in  1S72,  Bonlenger'a  excellent  Synopsia  of  the  Tadpoles  of 
luropean  [tailless]  Ritrochiana  (Proc.  Zool,  Soc,  1891),  and  Bedriaga'a  paper 
a  Silainaiulrine  Ur«c  (Zool.  Ata..  1891),  B'ill  also  he  fouiui  VE17  usL^ful. 
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Class    KEPT  I  LI  A. 
Order  SAURIA. 

Lacerta  vivipaha,  Jacq,        The  Common  ok 
Viviparous  Lizard. 

This  nimble  and  pretty  little  reptile  is  occasionally  to 
be  found  during  the  springs  summer,  and  early  autumn 
months,  basking  in  the  sunshine  on  warm  grassy  banks  and 
heather- clad  moors  and  hillsides,  or  concealed  among  stones, 
in  holes  in  walls,  rocks,,  etc.,  close  by ;  but,  though  widely 
distributed,  it  is  nowhere  common. 

In  the  immediate  vicinity  of  the  city,  the  Queen's  Park 
has  long  been  known  as  a  habitat,  and  is  mentioned  as  such 
in  Stark's  "Picture  of  Edinburgh"  (1834  ed.,  p.  324).  I 
have  myself  captured  it  within  the  park — among  the  loose 
stones  below  Salisbury  Crags — so  recently  as  March  1889, 
and  I  have  a  still  later  record  (1890)  for  Blackford  Hill,  on 
the  south  side  of  the  city. 

As  an  inhabitant  of  the  Pentlands,  where  it  is  widely, 
but  very  sparingly  distributed,  we  find  Rhind  referring 
to  it  more  than  sixty  years  ago  as  "  occasionally  visible " 
("  Excursions,"  1833  ed.,  p.  55) ;  and  still  earlier,  namely  in 
1808,  Neill  recorded  it  as  occurring  at  Habbie's  Howe,  near 
Carlops  ("Gentle  Shepherd,"  ii.,  273).^  In  August  1888, 
I  obtained  a  specimen  on  Bavelaw  Moss,  above  Balerno; 
and  I  have  notes  of  its  occurrence  within  recent  years  at 
Harper-rig  (1877),  Harburnhead  (several  occasions,  seven  to 
ten  years  ago),  slopes  of  the  North  Blackhill  above  Loganlee 
(several  occasions),  and  on  Kinleith  Hill  above  Currie  (1893); 
also  at  Baddinsgill,  above  West  Linton,  where  Mr  T.  G. 
Laidlaw  tells  me  several  were  seen  last  summer  about  bee- 
hives. It  has  also  been  observed,  I  believe,  on  the  Dalmahoy 
Hills. 

The  writer  of  the  article  on  natural  history  in  Chambers's 
"History   of    Peeblesshire,"    1864,  includes    the    common 

^  In  these  and  similar  works  it  is,  as  we  would  expect,  designated  Lacerta 
agilis,  in  conformity  with  the  nomenclature  in  use  among  British  naturalists 
prior  to  the  publication  of  Bell's  History  of  British  Reptiles. 
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Lizard,  adding  "  ia  much  less  X'lentiftil  than  in  maoy  other 
districts."  The  only  localities  for  it  iu  the  county  Icuown  to 
my  friend  Mr  R,  S.  Anderson,  Peebles,  are  Craij^burn  Quarry, 
nnd  the  Bitch  Craigs  at  the  head  of  Manor,  but  doubtless 
there  are  many  ottiers. 

A^  regards  East  Lothian,  I  had  an  opportunity  in  the 
summer  of  1889  of  seeing  a  specimen,  ■wiiich  had  been 
captured  a  few  days  before  in  the  vicinity  of  Haddington, 
and  Ur  Hardy  iaforuis  me  it  occurs  sparingly  on  the  eastern 
confines  of  that  county  and  Berwickshire,  whence,  in  1834, 
it  was  recorded  by  the  minister  of  Cockbuinspath  as  "  occa- 
sionally seen  in  the  sunny  heaths  "  ("  New  Stat,  Ace."  of  the 
parish,  p.  300).  Mr  A.  Hepburn,  whose  excellent  notes 
on  East  Lothian  birds  are  well  known  to  readers  of  Mac- 
Gillivray's  classic  work  on  British  Ornithology,  tells  me, 
however,  that  he  never  met  with  it  in  the  county  during 
the  period  he  resided  at  Whittiaghame,  close  to  tije  Lammer- 
moors.  Other  correspondents  also  tall  uie  they  have  never 
met  with  it  in  the  county,  so  we  may  assume  tt  is  far  from 
common  there. 

In  Fifesbire  I  have  noted  it  on  a  heath  between  Thornton 
and  Wemyss;  and  from  Mr  W.  Berwick,  Stravithle, 
St  Andrews,  I  learn  it  is  likewise  found  occasionally  in  the 
more  eastern  parts  of  the  county — he  mentions  Peat  Inn, 
and  Chesters,  near  Ditnino,  as  localities  where  it  has  been 
captured.  Though  I  have  no  information  on  the  point, 
I  do  not  doubt  it  occurs  iu  suitable  spots  in  tlie  western 
section  of  the  county  also.  At  Br.mkston  Grange,  a  few 
miles  to  the  west  of  Fife,  Mr  J,  J,  Dalylciah  captured  one 
in  1854,  but  this  is  the  only  one  he  has  ever  seen  there. 

In  the  upper,  or  western,  end  of  the  Forth  valley,  it  is,  as 
might  be  expecl,ed  from  the  nature  of  the  country,  more 
common  than  in  the  lowland  parts.  In  April  1892  I  dis- 
covered one  under  a  stone  near  the  top  of  the  crag  behind 
Callander,  and  I  tiien  ascertained  that  it  was  frequently 
seen  in  that  neighbouriiood. 

All  the  specimens  1  have  examined  from  our  district  have 
been  more  or  leas  of  the  usual  greenisii- brown  colour,  but  a 
little  farther  atield,  namely  at  Fearnan,  Locli  Tay,  I  captured 
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one  of  a  very  dark  brown  (almost  black)  colour,  and  another 
much  greener  than  usual — the  former  on  dark  peaty  soil 
near  the  top  of  a  hill,  the  latter  on  a  grassy  bank  by  a 
woodland  path.  Both  were  adult  females.  Apart,  however, 
from  the  influence  of  environment  on  the  coloration,  my 
experience  is  that  males  are,  generally  speaking,  darker  than 
females.  A  living  female  now  before  me  agrees  well  with  the 
description  and  figure  in  Bell's  "  British  Eeptiles,"  except  in 
having  a  pale  buff  line  above  and  another  below  the  broad 
fascia  on  each  side.  When  held  at  certain  angles  between 
the  observer  and  the  light,  the  green  lustre  is  very  apparent, 
but  this  entirely  disappears  when  the  creature  is  placed  in 
an  opposite  position,  leaving  it  of  a  warm  sandy  brown. 
The  under  parts  are  of  a  greenish  straw  colour,  and  the  total 
length  is  140  millimetres  (5J  inches),  of  which  80  represent 
the  tail.  An  adult  male  taken  at  the  same  time  as  the 
above  was  very  similarly  coloured  on  the  upper  parts,  but 
the  belly  was  bright  orange  spotted  with  black — an  excellent 
sexual  character.  Their  colours  harmonised  exceedingly 
well  with  their  surroundings  (the  habitat  was  a  grassy  bank 
surmounted  by  a  wall),  yet  a  young  male,  fully  more  than 
half-grown,  found  along  with  them,  was  of  a  nearly  uniform 
dark  brown.^ 

The  total  length  of  the  largest  I  have  measured — a  female 
— was  149  millimetres.  Examples  which  had  evidently  at 
one  time  lost  parts  of  their  tails  have  been  met  with  on  two 
occasions — the  re-grown  part  being  characterised  by  the 
smaller  size  of  the  scales,  and  the  whole  tail  being  pro- 
portionally shorter  than  in  other  specimens. 

Anguis  fragilis,  Linn,        The  Slow- worm. 

The  Slow-worm  or  Blind-worm — a  harmless  lizard  despite 
its  serpentine  form, — though  known  to  occur  in  a  number 
of  places  from  one  end  of  the  valley  to  the  other,  must  be 
looked  upon  as  decidedly  local  and  nowhere  common.  Com- 
pared with  the  previous  species,  it  is  scarcely  so  often  met 

^  According  to  Fatio,  young  examples  are  always  much  darker  than 
normal  adults. 
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with.  Warm  sunny  banks  on  the  oiitakirta  of  woods  and 
heaths,  and  sunny  slopes  covered  with  stones  or  low  bushes, 
are  the  spots  in  which  to  look  for  it. 

The  south  side  of  Blackford  Hill,  in  the  vicinity  of  the 
quarry,  is  a  well-known  habitat  of  the  Slow-worm,  in  which 
it  has,  to  my  own  knowledge,  been  frequently  seen  and 
captured  during  the  last  twenty-five  years.  A  fine  specimen, 
now  in  the  Museum  of  Science  and  Art,  was  captured  in 
this  locality  by  one  of  the  quarryraen  in  the  summer  of 
1890 ;  another  which  I  have  seen  was  killed  at  the  same 
place  in  September  1893 ;  and  still  later,  namely,  on  27th 
May  1894,  a  male  13^  inches  long  was  brought  to  me  alive. 
Salisbury  Crags  are  mentioned  as  a  habitat  by  Stark  in  his 
"  Picture  of  Edinburgh,"  and  it  is  gratifying  to  be  able  to 
state  that  the  creature  still  exists  there,  a  specimen  having 
been  obtained  so  recently  as  1893.  A  couple  were  also 
taken  this  spring  on  the  Braid  Hills. 

Mr  A.  B,  Herbert,  who  has  seen  more  of  them  on  Blackford 
Hill  than  any  other  person  I  know,  writes  me  as  follows  : — 
"  It  is  now  about  ten  years  since  we  were  in  the  habit  of 
searching  for  Slow-worms  on  Bliickford  Hill.  We  were 
seldom  unsuccessful  in  finding  two  or  three  in  the  course 
of  about  two  hours'  search  among  the  large  loose  stones. 
We  turned  them  into  our  garden  in  Strathearn  Iload, 
where  they  lived  in  holes  in  the  wall,  coming  out  on 
bright  sunny  days  to  creep  about  the  flower  borders.  We 
invariably  found  numbers  of  ants  under  the  same  stones, 
and  therefore  had  a  strong  impression  that  these  formed 
their  fooil." 

About  the  year  1841  my  father  captured  a  Slow-worm  on 
or  at  the  base  of  the  eastern  Pentlands^in  the  neighbour- 
liood  of  Swanaton  or  Dreghorn,  I  believe^and  kept  it  alive 
for  a  consiileiable  time.  Although  very  well  acquainted 
with  the  I'entlands  and  the  lauds  in  their  immediate  vicinity, 
I  have  never  myself  met  with  the  animal  there,  nor  have 
I  been  able  to  hear  of  another  undoubted  occurrence. 
It  is  not  improbable,  however,  that  some  of  the  "Adders" 
reported  to  me  as  haviug  formerly  occurred  in  the  vicinity 
of  the  western  portions  of  the  range,  were  of  the  present 
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species.^  Mr  Scot  Skirving  writes  me  that  he  remembers 
seeing  a  snake-like  reptile  which  could  be  no  other  than  a 
Slow-worm,  at  Bilston,  near  Rosslyn,  many  years  ago. 

On  the  Fife  side  of  the  Forth  it  seems  to  be  fully  as  rare 
as  in  the  Lothians,  a  specimen  from  Aberdour,  preserved  in 
the  Edinburgh  Museum,  being  the  only  example  I  have 
myself  seen  from  that  quarter.  From  several  sources, 
however,  I  learn  that  it  has  long  been  known  as  an 
inhabitant  of  the  woods  between  Burntisland  and  Aberdour : 
one  seen  above  the  railway  by  Mr  F.  S.  Douglas,  St 
Andrews,  in  August  1889,  is  the  latest  that  has  come  to 
my  knowledge.  So  far  as  Mr  W.  Berwick,  Stravithie,  and 
Mr  W.  Berry,  Tayfield,  know,  it  has  not  been  observed 
in  the  eastern  part  of  the  county. 

The  Eev.  Andrew  Baird,  in  his  statistical  account  of  the 
parishes  of  Cockburnspath  and  Oldcambus  (1834),  speaks  of 
the  Blind- worm  as  being  occasionally  "observed  in  the 
heaths  and  upland  coppices ; "  and  Dr  Hardy  of  Oldcambus,  in 
a  letter  to  me  dated  22nd  February  1893,  says  it  is  "  common 
here  from  Grant's  House  to  the  Pease  Bridge."  There  is 
reason  to  believe  it  also  inhabits  the  woods  about  Presmennan 
Lake  (see  p.  508).  On  the  Lammermoors,  where  it  is 
known  as  the  "  Silver  Adder,"  it  appears  to  be  looked  upon 
as  a  rarity. 

In  the  more  highland  parts  of  the  valley  above  Stirling, 
its  numbers  naturally  increase ;  but  accurate  information  on 
the  point  is  difficult  to  obtain,  owing  to  the  fact  that  few  of 
the  inhabitants  distinguish  it  from  the  adder.  Towards  the 
end  of  April  1892, 1  captured  a  large  female  on  the  edge  of 
the  common,  on  which  the  Callander  golf  course  was  then 
situated,  a  couple  of  miles  or  so  to  the  east  of  the  town. 
This  specimen,  and  several  others  obtained  a  week  later  on 
the  wooded  banks  of  Loch  Tay  were  kept  as  pets  by  my 
children  for  a  considerable  time,  one  of  them  finally  making 
its  escape  in  our  garden  at  Morningside.    The  vicinity  of 

^  Since  the  above  was  written  I  have  been  informed  by  Mr  James  Taylor, 
Annandale  Street,  Edinburgh,  that  he  has  seen  a  specimen  which  was 
captured  at  the  foot  of  the  western  Pentlands  (north  side)  within  the  last 
three  or  four  years. 
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Bracklyn  Falls  is  another  habitat,  in  the  neighbourhood 
of  CallaniJer,  and  Mr  Hugh  MiUer,  .jun.,  tells  me  a 
friend  of  his  captured  one  in  the  Pass  of  Leny  in  April 
last.  In  Peeblesshire,  according  to  "  Chambers's  History  " 
of  that  county  (p.  528J,  it  was  then  (1864)  known  only 
in  Megget,  but,  like  the  viper,  was  "abundant  in  that 
wild  district,"  No  specimen  from  the  county  has  yet 
come  under  my  own  observation,  or  that  of  any  of  my 
correspondents. 

While  staying  at  Fearnan,  Loch  Tay,  a  year  or  two  ago, 
I  bad  a  good  opportunity  of  witnessing  the  ignorant  per- 
secution to  which  this  inoffensive  creature  is  everywhere 
subjected  in  the  Highlands.  On  a  sheltered  bank  in  the 
vicinity  of  the  crofts,  and  adjoining  a  large  garden,  they  were 
nnasually  numerous,  and  during  the  first  warm  days  of  May 
were  constantly  to  be  seen  basking  in  the  sun's  rays,  I 
endeavoured  to  intercede  on  their  behalf,  catching  and 
handling  them  to  prove  their  harmlessness,  and  stating  at 
same  time  how  useful  they  might  be  about  the  cmfts  and 
gardens,  seeing  they  feed  largely  on  slugs ;  but  all  to  no 
purpose :  no  sooner  was  one  observed  than  it  was  attacked 
with  sticks  and  other  missiles,  its  destruction  being  hailed 
with  satisfaction  by  old  and  young  alike.  In  the  course  of 
three  or  four  days  1  counted  about  two  dozen  that  were  thus 
destroyed. 

As  the  result  of  my  own  observations  on  the  Slow-worm, 
I  am  inclined  to  think  that  the  power  of  parting  with  its 
tail,  when  attacked  or  alarmed,  has  been  much  exaggerated  by 
some  writers.  Anything  like  voluntary  throwing  off  of  the 
tail  I  have  never  seen,  indeed,  it  has  only  been  when  consider- 
able force  was  being  used  to  prevent  the  creature  making  good 
its  escape  among  rough  herbage  or  into  a  hole  that  I  have 
witnessed  the  severance.  On  a  smooth  surface,  such  as  that 
of  a  table  for  instance,  I  have  frequently  taken  them  by  the 
tail  and  drawn  them  towards  me  without  it  breaking.  I 
have,  however,  seen  the  tail  of  a  lizard  snap  off  and  jerk 
aljout  on  the  ground  when  the  animal  was  suddenly  struck 
at  with  a  stick ;  but  whether  this  was  the  actual  effect  of 
the  blow  or  not  I  cannot  say. 
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The  following  are  the  dimensions  of  some  of  the  specimens 
that  have  passed  through  my  hands  during  the  past  three  or 
four  years  (the  first  female  weighed  22  grammes)  : — 

Male,         ,     Head  and  body,  7    ins. ;  tail,  S\  ins. ;  total,  15J  ins. 
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Fifteen  inches  is  the  greatest  length  alluded  to  by  Bell, 
but  Mr  Boulenger  tells  me  there  is  a  specimen  in  the 
British  Museum — a  male  from  France — which  measures 
19  J  inches  (tail  10^). 

Order  OPHIDIA. 
[  Tropidonotus  natkix  (X.).        Kinged  Snake. 

Several  authors  refer  to  this  species  as  an  inhabitant  of 
Scotland,  but  their  statements  are  for  the  most  part  of  a  very 
general  character ;  and,  so  far  as  I  can  discover,  no  instance 
of  the  actual  capture  of  a  specimen  in  a  wild  state  is  on 
record. 

To  begin  with,  we  have  the  following  enumeration  of 
species  (I  quote  the  paragraph  in  full)  in  Sibbald's  "  Scotia 
lUustrata,"  1684,  under  the  heading  "  De  Serpentibus  *' : — 

"Atque  hie  patri»  nostrse  gratulandum  est,  qaod  Serpentes 
apud  nos  paucissimi  sint,  sc. 

"  Anguis  sive  Coluber,  the  Snake,  nosl^atibus  the  Adder, 

"Typhlops,  Csecilia,  a  Blind-Worm. 

"  Hydrus,  seu  Natrix,  the  Water- Snake,'* 

A  century  and  a  half  later  Fleming  characterises  the 
Ringed  Snake  as  "  common  in  England ;  rare  in  Scotland  '* 
("  Brit.  Animals,"  1828,  p.  156),  and  gives  "  Water  Snake  "  as 
its  Scottish  name.  Then  we  have  Bell's  statement  ("Brit. 
Eeptiles,"  1849  ed.,  p.  55)  that,  "It  inhabits  most  of  the 
countries  of  Europe^  from  Scotland  and  the  corresponding 
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latitnde  of  the  continent,  to  Italy  and  Sicily;"  and  Cook'a 
statement  in  "Our  lleptilea"  (eds.  1865  and  1893)  runs 
thus :  "  In  Britain  it  ia  far  more  common  in  the  south  than 
in  the  north ;  some  have  even  had  the  temerity  to  deny  its 
occurrence  in  Scotland,  but  apparently  without  good  founda- 
tion." "  Of  Scottish  snakes  ",  writes  the  late  John  Gibson  in 
Jack's  "Ordnance  Gazetteer  of  Scotland  ",  "  there  are  two — the 
viper  and  the  ringed  snake.  The  latter  is  of  extremely  rare 
occurrence  in  Scotland,  although  very  common  in  England." 
The  last  quotation  I  shall  make  ia  fram  Mr  E.  Service's 
article,  on  the  "Natural  History  of  Kirkcudbrightshire," 
in  Maxwell's  "Guide"  to  that  county  (1888  ed.):  "The 
Einged  Snake  ",  he  there  writes,  "  is  very  rare  so  far  as  our 
experience  goes."  With  reference  to  this  remark,  Mr  Service 
informs  me  that  he  has  not  so  far  been  able  to  obtain  a  wild 
specimen,  dead  or  alive,  from  this  side  of  the  Borders.  But 
he  has  so  often  heard  of  Snakes  (not  Adders)  in  a  certain 
very  suitable  part  of  the  Soottbh  Sol  way  area,  that,  although 
satisfactory  proof  is  stdl  wanting,  he  would  not  be  surprised 
to  find  an  indigenous  example  there  any  day.  Snakes  were, 
he  believes,  largely  introducud  at  Billholm,  Langholm,  in 
1SG7,  by  MrlJeU. 

After  carefully  considering  the  above  evidence,  I  have 
corae  to  the  conclusion  that,  although  probably  at  one  time  a 
native  of  the  lowlands  of  Scotland  (including  the  Lothians), 
the  Einged  Suake  does  not  now  exist  there  as  an  indigenous 
animal.  As  an  escape,  or  an  introduced  species,  it  may,  no 
doubt,  now  and  again  manage  to  establish  itself  in  a  way, 
but  only,  I  fear,  for  a  comparatively  brief  period  at  the  best.^ 

Two  examples,  which  we  may  be  sure  were  escapes  or 
their  direct  descendants,  have  quite  recently  been  captured 
within  the  suburbs  of  Edinburgh,  one  on  a  footpath  by  a 
wall  near  Haymarket  in  July  1892,  and  the  other  in  a  villa- 

'  SiQcu  the  above  paragnijih  was  written,  Mr  E.ifile  Clarke  has  kindly 
drawn  my  atlontion  tg  tbe  foliowing  ntiitement  in  The  Scnttisli  JoorUftl  of 
Natural  History,  1890,  p.  105,  wliitli  I  insert  Jiere  for  wliat  it  is  worth ; — 
"  While  tFulking  in  the  woodi  near  Carluke,  on  the  Sth  dpril,  I  oame  upon 
a  Koupla  of  grafls  sn^ea  { Tropidoiiot'ii.s  natriK).  Thie  neons  an  early  date  for 
those  snakes  being  Feen  in  this  district,  where  tbey  aro  decidedly  nucommoa. 
—M.  A   H.  W.,  UiUkcad."  , 
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garden  at  the  Grange  in  September  1893.  Mr  Eagle  Clarke, 
to  whom  both  were  taken,  has  kindly  supplied  me  with  the 
foUowing  particulars  regarding  them  :— 

"  In  July  1892  a  specimen  of  Tropidonotus  was  brought  to 
me  which  had  been  captured  on  the  10th  of  that  month  on 
(or  beside)  a  wall  in  Devon  Place,  Haymarket,  Edinburgh. 
This  specimen  was  remarkable,  inasmuch  as  it  had  two  light 
lateral  stripes  or  lines  of  a  pale  greenish-grey  tint,  one  on 
each  side  of  the  middle  of  the  back  and  above  the  rows  of 
black  spots.  I  recognised  its  close  relationship  with  our 
common  English  snake  (jT.  natrix),  but  I  failed  to  find  any 
such  variety  described  in  the  works  to  which  I  had  access. 
Its  length  was  24  inches;  weight,  63  grammes. 

"  In  September  1893  I  was  asked  to  examine  another 
snake  which  had  been  killed  in  a  garden  in  Grange  Loan, 
Edinburgh,  and  desired  to  say  whether  it  belonged  to  a 
poisonous  species  or  not — a  question  of  some  anxiety  to  the 
tenant  of  the  residence,  more  especially  as  two  other  snakes 
had  been  observed  along  with  it  in  some  ivy  growing  on  the 
garden  wall.  The  specimen  submitted  was  a  typical  example 
of  the  Common  or  Ringed  Snake. 

"  This  second  instance  of  the  occurrence  of  snakes  within 
the  city  boundaries  led  me  to  again  examine  the  Devon 
Place  specimen,  and  to  send  a  short  description  of  it  to  my 
friend  Mr  G.  A.  Boulenger,  of  the  British  Museum,  who 
kindly  informed  me  that  I  was  quite  correct  iu  my  suspicions 
regarding  its  relationship  to  Tropidonotus  natrix,  and  that  it 
was  indeed  only  a  variety  of  that  species,  which  is  common 
in  Southern  Europe,  Asia  Minor,  and  the  shores  of  the 
Mediterranean.  This  variety  has,  I  find,  been  described  as  a 
distinct  species  by  Pallas  under  the  name  of  Coluber  persa; 
by  Bibron  as  0.  lilineatvs ;  and  as  a  variety  of  the  common 
snake  by  Bonaparte,  who  names  it  Natrix  torquata,  var. 
murorttm.  It  has  lately  been  discovered  in  the  environs  of 
Nantes,  and  forms  the  subject  of  a  useful  paper  by  MM.  de 
Churchville  {BulL  Soc.  Sci.  Nat.  de  VOuest  de  la  France,  1892, 
pp.  35-38,  Plate  11),  where  the  form  is  well  depicted  in  a 
coloured  plate.  The  Ringed  Snake  can  only,  I  think,  occur 
as  an  escape  in  Edinburgh,  and  that  this  is  so  is  borne  out 


by  the  fact  of  this  iutereating  Bouthem  race   having  been 
captured  in  the  city." 

The  1S93  specimen  is,  I  understand,  the  Ringed  Snake 
which  Professor  Duns  informs  me  was  recently  obtained  in 
the  garden  of  a,  friend  of  his  at  the  Omnge.'J 

VlPERA   BERUS   (I.).  THE  ADDEK. 

Fortunately,  as  the  majority  of  people  will  no  doubt  think, 
the  Adder  or  Viper — the  only  poisonous  British  reptile — is 
confined  to  the  outskirts  of  our  district,  and  even  there  it  is 
very  local,  and  far  from  emnmon  till  we  reach  the  highland 
country  beyond  Stirling  on  the  one  hand,  or  proceed  well 
into  the  Lammermoora  on  the  other. 

We  may  safely  assume,  I  think,  that  in  bygone  days,  when 
much  of  what  ia  now  under  cultivation  was  wild  heath  and 
common,  or  natural  copsewood,  the  Adder  would  be  much 
more  generally  distributed  than  at  the  present  time.  With 
the  growth  of  population  and  the  reclamation  of  the  land,  ao 
noxious  a  creature  would  be  bound  to  diminiah  in  numbers, 
and  finally  disappear. 

AltliDugh  I  have  not  my.=ielf  seen  the  Adder  nearer  to 
Edinburgh  than  the  centre  of  the  LimmerniDor  Hills,  where 
I  killed  two  a  number  of  years  ago  on  the  lauks  of  the 
Whitadder,^  near  Johnscleugli,  in  I'jist  Ixithian,  there  can  be 
no  donbt,  aa  I  shall  presently  show,  that  it  btiU  etists  m  a 
few  localities  at  the  foot  of  the  Pentlands,  and  also  towards 

'  With  the  Tiew  of  tracing  the  historj  of  tlipm  Edinburgh  anak's,  I  have, 
since  the  nbove  article  naa  put  in  type,  sent  a  letter  to  the  ScotrmiiH  oa  tha 
subject,  liut  without  result,  escept  to  bring  to  liglit  the  occurrBuce  of  othur 
two  Biamplea  On  22nil  June,  Mrs  Tait,  Brougliton  Point  Houau,  Bifonghton 
Bo  d    D    rm  d  me  th»t  a  tnake  \yiia  seen  on  her  bwD  tl)u  previous  ilnj.     At 

uy  qes  n  Sir  James  Taylor,  for  ffhoni  anakaa  and  otbei-  reptiles  have 
mo       h  n  an  ordiunry  intereHt,  at  once  went  iti  senrch  o(  the  anima),  and 

u  d  u  CBiituriiig  it.  Mr  Eogle  Clarke  liaa  ciamined  thiit  apcnnmn,  and 
□  b  lonRS  to  the  aaoie  aonthern  Eiirujveiin  race  ns  the  one  obtained 
a  H  y  nrk  in, Inly  1882.  From  Mr  Taylor,  I  lenm  that  n  tjpical  eiamplo 
of  the  Kinged  Snake  was  captured  in  a  garden  in  Inverleith  Row  in  Jnly 
1B93,  and  taken  to  him  for  identification. 

=  Originally  the  Whitewater,  and  therefore  bnvinf;  no  reference  to  tLe 
reptila.  Sea  the  "  Old  Statiatical  Account,"  wUcire  the  uanie  is  albo  spelt 
WiliUtter. 
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the  Moorfoot  Hills.  But  its  numbers  must  be  very  limited, 
for  I  have  wandered  a  great  deal  all  over  that  ground  during 
the  last  thirty  years  without  seeing  the  trace  of  one ;  and  as 
the  result  of  numerous  inquiries  on  the  subject,  the  following 
is  all  the  information  I  have  been  able  to  obtain. 

As  regards  the  eastern  portion  of  the  Pentlands,  I  have 
entirely  failed  to  hear  of  a  single  example, — several  keepers, 
with  long  experience  of  the  ground,  declaring  they  never 
knew  of  one  being  seen  there.  On  the  moors  adjoining  the 
western  parts,  however,  I  have  been  able  to  trace  them  on 
both  sides  of  the  range.  Taking  the  north  side  first,  Mr 
Thomas  Gray,  farmer,  Braidwood,  Temple,  informs  me  that 
in  his  young  days  they  were  not  uncommon  in  certain 
localities  in  the  southern  or  moorland  portion  of  Midcalder 
parish.  Cross  woodhill  Moss  was  a  favourite  habitat,  and  he 
well  remembers  his  brother  killing  two  at  a  shot  there  one 
sunny  day  in  March  sometime  during  the  "forties."  He 
also  remembers  two  sheep  being  "stung  or  bitten  at 
Harper-rig:  "their  heads  swelled  to  an  enormous  extent; 
they  both  died."  From  Mr  Campbell,  Dalmeny  Park,  I 
have  some  interesting  adder  stories  which  were  current  in 
this  locality  about  half  a  century  ago.  On  one  occasion,  at 
Middlerig,  above  Kirknewton,  a  calf  was  said  to  have  been 
bitten  on  the  tongue,  which  "hung  out  of  its  mouth  all 
black  and  swollen,  and  caused  its  death  in  a  few  days." 
Belief  in  "Adder-stones,"  Mr  Campbell  tells  me,  was 
common.  These  were  said  to  be  flat  stones  with  a  hole  in 
the  centre,  through  which  the  adders  glided  to  take  ojff  their 
skins! 

Coming  down  to  a  much  more  recent  date,  Mr  James 
Gray,  farmer.  Harper-rig,  writes  me  that  the  last  he  saw 
there  was  during  the  warm  summer  of  1887.  Another, 
which  was  supposed  to  have  caused  the  death  of  a  valuable 
ram,  was  seen  by  one  of  the  farm  labourers  the  same  year. 
In  the  same  neighbourhood  a  third  was  killed  in  April  1887 
on  the  farm  of  Harburnhead  by  Mr  Hutson,  then  shepherd 
there,  by  whom  many  others  had  been  seen  on  the  same 
ground  (a  moss  between  Harburnhead  and  Cobbinshaw) 
during    the    previous    twenty    years ;    and    Mr    Dunbar, 


s 
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mole-catcher,  Currie,  tells  me  he  saw  one  that  was   killed 
on  the  road  near  Crosswoodhill  toll  five  or  six  years  ago. 

In  the  Bathgate  district  I  have  reason  to  helieve  adders 
were,  at  one  time,  not  uncommon,  but  I  have  not  heard  of 
any  recent  occurrence  there.  Mr  Maxwell  Durham  of  Bog- 
head, near  Bathgate,  tells  me,  that  between  thirty  and  forty 
years  ago,  his  father,  the  late  Mr  Durham  Weir,  used  to 
see  them  now  and  again  when  shooting  on  Barbauchlaw  and 
other  little  moors  in  that  neighbourhood.  Seven  young 
ones  "that  came  out  of  the  mouth  of  an  adder,  which  he 
shot,"  are  still,  with  the  head  of  the  old  one,  preserved  in  a 
bottle  at  Boghead.  The  belief  in  young  adders  seeking 
safety  from  danger  in  the  stomachs  of  their  mothers  is,  as 
most  of  you  are  no  doubt  aware,  wide-spread ;  but,  like  the 
stories  of  toads  embedded  in  the  solid  rocks,  the  fact  (if  it 
be  one)  has  still  to  be  proved. 

On  the  south  side  of  the  Pentlanda  we  know  from  Neill 
(■'  Gentle  Shepherd,"  1 808  ed.,  p.  273)  that  the  adder  in- 
habited Harlaw  Muir  in  the  beginning  of  the  present  cen-i 
tury.  On  the  adjoining  extensive  moor  of  Auchincorth,  with.  ^ 
■which  I  was  very  familiar  twenty  to  thirty  years  ago,  and 
have  olten  visited  since,  I  have  been  told  it  still  exists, 
which  I  do  not  doubt,  but  its  numbers  must  be  very  limited, 
for  in  the  course  of  my  many  rambles  over  the  ground  I 
have  never  come  across  one  dead  or  alive.  A  few  miles  nearer 
"West  Linton  it  has  been  noted  by  Mr  T.  G.  Laidlaw,  but  very 
rarely,  the  only  example  he  has  actually  seen  being  a  dead  one 
lying  on  the  road  near  Coalyburn,  about  twenty  years  ago. 

As  the  last-mentioned  locality  takes  us  into  Peeblesshire, 
it  may  be  well  to  note  here  what  is  recorded  of  the  species 
in  "Chambers's  History"  of  that  county.  The  Viper  or 
Adder,  we  are  there  told,  was  then  (18154)  common;  "but 
whilst  it  is  comparatively  plentiful  in  some  places,  in  others 
it  is  never  seen,  whilst  there  is  no  apparent  difference  in 
the  localities  themselves.  Thus,  it  is  not  unfrequent  in 
some  parts  of  the  parish  of  Traquair,  but  ia  almost  unknown 
on  the  northern  side  of  the  Tweed,  in  the  parish  of  Inner- 
leithen." Mr  R.  S.  Anderson  informs  me  that  a  large 
example  was  killed  in  the  schoolhouse  garden  at  Tweedsmuit 


Reptiles  and  Batrachians  of  the  Edinburgh  District.    507 

in  1892,  and  that  about  five  years  ago  a  young  one  was 
caught  among  heather  in  Megget.  The  latter  may,  however, 
have  been  a  Slow-worm. 

In  the  parish  of  Temple,  in  the  southern  portion  of  Mid- 
lothian and  towards  the  foot  of  the  Moorfoot  Hills,  it  would 
appear  still  to  linger  in  one  or  two  suitable  spots.  Mr  James 
Low,  schoolmaster,  Temple,  tells  me  that  on  13th  June  1879 
(the  day  the  Edinburgh  Waterworks  at  Gladhouse  were 
opened),  he  and  a  friend  discovered  two,  an  old  one  and  a 
young  one,  the  latter  of  which  they  killed,  lying  in  the  sun 
on  a  piece  of  moorland  belonging  to  the  farm  of  Yorkston ; 
and  Mr  James  Mitchell,  Eosebery,  writes  that  he  knows 
of  three  others  having  been  killed  in  the  same  quarter — one 
on  Side  Moor,  one  on  Yorkston  farm,  and  one  on  Mauldslie 
farm.  These,  he  adds,  were  all  true  adders,  from  20  inches 
to  2  feet  long. 

Throughout  the  greater  part  of  the  Lammermoors,  adders 
are  still  fairly  common.  1  have  myself  killed  them  on  the 
shingle  by  the  Whitadder,  near  Johnscleugh,  and  several 
informants  have  reported  them  from  other  parts  of  that  hill- 
country.  Mr  James  Caverhill,  in  an  interesting  letter  on  the 
subject,  says, — "  The  country  round  about  Crichness  is^  full 
of '  ;^thers.'  They  are  to  be  met  with  everywhere,  but  most 
frequently  in  gullies  where  the  heather  is  grown-up  and 
exposed  to  the  sun,  and  also  on  rocky  brae-sides  with  a 
southern  aspect."  On  a  certain  rocky  face  he  could  under- 
take to  kill  a  dozen  in  a  suitable  day.  Taking  the  country 
generally,  a  shepherd  might  kill  twenty  to  thirty  in  a  season. 
When  he  lived  on  the  farm  two  or  three  sheep  (out  of  a 
flock  of  about  3000)  were  "  stung  "  each  year,  usually  either 
on  the  udder  or  on  the  lip.  A  specimen  (female)  since 
received  from  Crichness  measures  24|  inches,  and  weighs 
4f  oz.  (134  grammes). 

Dr  Hardy,  who  has  long  been  collecting  information 
and  anecdotes  regarding  the  viper  in  the  Border  counties, 
which  I  hope  we  may  soon  see  published  in  the  Proceedings 
of  the  Berwickshire  Naturalists'  Club,  writes  me,  under  date 
22nd  February  1893,  as  follows :— "  No  East  Lothian  notes, 
except  that  at  Caldra  shepherd's  house,  at  foot  of  Spartleton, 
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adders  are  numerous,  aad  the  shepherd  lost  two  of  his  dogs 
by  being  bitten.  Ocouvb  in  Greywacke  Crags,  near  the  cottage, 
which  is  on  Bothall  farm.  The  Dye  Water,  apparently  to 
near  ita  head,  as  well  as  its  tributaries,  full  of  adders :  have 
many  notes.  Two  years  aj,'o  I  was  at  the  '  Mutiny  Stones ' 
above  Byrecleugh,  and  encountered  an  adder  in  the  moss 
near  the  footpath  leading  to  East  Lothian,  on  other  side  of 
the  ridge."  ^  Mr  Archibald  Hepburn,  formerly  of  Whitting- 
hame  Mains,  East  Lothian  (now  of  Aldridge,  near  Walsall), 
informs  me  that  in  his  time  it  "was  very  rarely  seen  in  that 
part  of  the  county,  and  such  was  the  invariable  report 
received  from  gamekeepers  and  other  observers  from  the 
western  boundary  of  the  parish  of  Gurvald,  aad  along  the 
lower  and  northern  slopes  of  the  Lammermoor  Hilb  to 
Dunglass  Dean  by  the  sea."  On  two  or  three  occasions  a 
reptile,  supposed  to  be  an  adder,  was  seen  by  members  of  his 
family  basking  by  the  side  of  the  footpath  on  tlie  north  aide 
of  Presmenuan  Lake,  but  Mr  Hepburn  was  never  successful 
in  seeing  it  himself.  It  seems  to  me  this  is  mote  likely 
to  have  been  a  slow-worm  than  an  adder. 

As  regards  tlie  north  side  of  tho  Forth,  I  have  no  actual 
record  for  Fife,  although  I  have  been  told  that  "Adders" 
used  to  be  seen  on  a  moor  in  tho  western  part  of  the  eouuty 
(Moss  Morran  ?).  In  the  detached  portion  of  Perthshii'e 
immediately  to  the  west  of  Fife,  Mr  J.  J.  Dalgleish  informs 
nie  that  many  were  killed  in  1869,  on  a  piece  of  moss  of 
three  or  four  acres  which  was  being  levelled  and  improved 
on  his  estate  of  Westgrange.  Since  then  he  has  not  heard 
of  any  being  seen  in  that  quarter. 

In  the  more  highland  part  of  the  valley  beyond  Stirling, 
they  are  still  to  be  met  with  in  many  spots,  but,  except  in  a 
few  locahties,  not  plentifully.  Mr  Winter,  keuper,  Doune 
Loilge,  tells  me  they  are  occasionally  seen  on  that  estate. 
He  has  a  specimen  of  the  ordinary  type  obtained  there  a  year 
or  two  ago.  Between  Callander  and  I'ort  o'  Menteith,  the 
moors  round  about  Loch  Eusky  are  a  favourite  habitat,  where 

1 1  have  to  thank  Dr  Hanly  for  the  followint'  furtLer  inforniatiun,  — "Ou 
3rd  May  1894,  a  j'oung  aiiiler  was  fonod  in  a  EeIiI  on  Under  BultuH,  near 
Haddiugton,  during  turuiiJ-niiikinj;:  it  wils  about  15  incliea  long." 
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a  few,  I  am  informed,  are  killed  every  year.  When  staying 
at  Callander  a  couple  of  years  ago  I  had  several  other  haunts 
in  that  neighbourhood  indicated  to  me,  and  of  course  many 
strange  stories  of  encounters  with  the  reptiles  are  there 
current.  A  particularly  ferocious  one,  which  struck  terror 
into  the  heart  of  my  informant,  was  declared  to  whistle 
loudly,  and  to  have  a  mane  along  its  back!  The  only 
example  of  the  reddish-brown  variety  I  have  been  able  to 
hear  of  was  killed  a  few  years  ago  in  a  ploughed  field  a  mile 
or  two  from  Callander. 


Class    BATRACHIA. 

Order  ECAUDATA. 

Rana  temporaria,  L,        Common  Frog. 

The  Frog  is  our  most  common  and  generally  distributed 
Batrachian,  being  abundant  almost  everywhere  from  sea- 
level  to  the  most  upland  localities,  and  appearing  as  much 
at  home  in  a  ditch  or  pool  on  the  bleak  moorlands  of  the 
western  Pentlands  as  in  a  marsh  in  a  genial  spot  by  the 
shores  of  the  Forth. 

The  spawn  is  usually  deposited  during  the  second  or  third 
week  of  March,  shortly  after  the  first  warm  days  of  spring  have 
awakened  the  animals  from  their  hibernation  in  the  mud;  but 
the  time  varies  a  little,  of  course,  according  to  the  nature  of 
the  season.  This  year,  on  17th  March,  I  observed  a  quantity 
on  Pomathorn  Moor,  near  Penicuik,  frozen  solid  by  the  frost 
of  the  previous  night — an  experience  which  it  often  undergoes 
apparently  without  harm.  If  there  be  a  number  of  Frogs  in 
a  pond  it  will  be  found  that  during  the  spawning  season  the 
bulk  of  them  congregate  at  one  spot.  In  this  way  many 
clusters  of  spawn  are  frequently  to  be  seen  joined  together, 
forming  a  large  continuous  mass.  One  such  mass  which  I 
measured  in  Drumshoreland  Curling-Pond  was  roughly 
8  yards  long  by  3  broad.  The  number  of  ova  in  a  cluster 
deposited  by  a  female  in  my  aquarium  was  estimated  at  about 
1400 ;  but  this  number  would  appear  to  be  much  under  the 
average,  and  is  often  greatly  exceeded,    Mr  L,  Greening 
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Btatea,  in  a  paper  read  before  the  Warrington  Field  Club 
in  November  1887,  that  ho  has  counted  from  1500  to 
2500  in  a  cluster,  and  consiilers  2000  about  the  average.  In 
France,  however,  M.  H^iron-ltoyer  has  found  much  lai^er 
numbers;  he  records  285G.  3;S37,  and  4005  {Bull.  Soc.  ZaoL 
France,m.,  1878,  p.  122}.' 

At  a  aeasun  of  the  year,  and  in  circumstances  when  so 
many  creatures  assume  gayer  tints  and  special  ornamenta- 
tion, I  have  often  remarked  the  dingy  and  flabby  appear- 
ance of  the  Frog,  compared  with  bis  brighter  colour  and 
markings,  and  altogether  more  attractive  aspect,  when 
leading  a  more  terrestrial  life  later  in  the  year.  I  have  alao 
been  struck  by  the  suddenness  with  which  they  disappear 
for  a  time  immediately  after  spawning.  Visiting  one  of  the 
ponds  on  the  Braid  Hills  in  the  middle  of  Marcli,  nmnbers 
were  to  be  seen — aome  of  iliem  in  pairs ;  a  few  days  later 
the  spawn  had  been  deposited,  and  many  of  the  frogs  them- 
selves were  still  on  the  spot  croaking  loudly,  but  they 
appeared  to  be  all  males ;  in  another  week  a  single  example 
was  all  that  could  be  discovered. 

The  colour  and  markings  of  the  Frog  vary  greatly;  so  does 
the  size.  It  has  long  betn  known,  as  Mr  Boidenger  remarks 
in  a  recent  number  of  Tke  Annals  of  Scottish  Natural  Uistory, 
1893,  p.  202,  that  the  Common  Frog  grows  to  a  large  size  in 
Scotland,  and  occasionally  assumes  so  peculiar  a  physiognomy 
as  to  have  been  described  as  a  distinct  species,  Rana  scotica, 
by  Bell.  The  Eana  esculenia,  of  Don's  list  of  Forfaraliire 
Animals  (Headrick's  "Agriculture  of  Angus,"  1813,  Appen- 
dix, p.  45),  is  sui>posed  to  have  been  nothing  more  than  this 
variety  of  the  Common  Frog;  and  in  1833  Dr  Stark 
exhibited,  at  a  meeting  of  the  Zoological  Society  in  London, 
a  skeleton  of  this  variety  as  that  "  of  the  Edible  Frog,  Jiana 
esGulenta  (Linn.),  and  stated  that  the  species  is  found  in  the 
neighbourhood  of  Edinburgh,  whence  his  specimen  was 
obtained."     In  the  spring  of  1848  Wolley  supplied  Professor 

'  I  am  iadebted  ta  Mr  Bonlenger  for  tbia  reteteace  ;  also  Tot  limFriof;  mj 
atWntion  to  a,  number  ol  other  books  and  papeva  beuriiig  on  tlie  life- histories 
r  Batriicliians,  among  tbEm  being  KSsel's  Hietoria  HatumliB  Rananim 
t  beautirnt  uoluurcd  illuatralioua 
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Bell  with  numerous  specimens  of  both  sexes,  and  of  various 
ages,  of  the  Scottish  Frog  from  the  Braid  Hills,  with  the 
result  that  Bell  became  convinced  "  it  is  nothing  more  than 
a  very  large  variety  of  the  Common  Frog,  R,  temporaria  " — 
vide  the  second  edition  of  his  "  British  Eeptiles,"  p.  108.  In 
this  finding  subsequent  herpetologists  concur. 

These  large  frogs  are  still  to  be  found  in  the  ponds  and 
marshes  on  the  Braid  Hills  and  elsewhere  in  the  neighbour- 
hood of  Edinburgh,  where  I  have"  frequently  observed  them. 
In  the  spring  of  1888  several,  which  were  found  clinging 
together  under  a  stone  at  the  bottom  of  the  lower  Braid 
pond,  were  turned  into  my  garden,  where  they  lived  for  a 
considerable  time.  They  were  unusually  large  examples, 
but  unfortunately  I  neglected  to  measure  them.  A  good 
idea,  however,  of  the  size  to  which  frogs  occasionally  grow 
in  Scotland  is  afforded  by  some  measurements  given  by  Mr 
Boulenger  in  his  paper  above  alluded  to  (Ann,  Scot.  Nat. 
Hist,  1893,  p.  202) :  three  specimens — two  females  and  a  male 
recently  received  by  him  from  the  North  of  Scotland,  were 
95>  93,  and  80  mm.  long  respectively.  The  size  of  ordinary 
examples  in  our  district  may  be  gathered  from  the  dimensions 
of  four  adult  males  and  a  female  now  before  me ;  the  males 
measure  respectively  76,  71,  70,  and  66  mm.,  and  the  female 
80.  In  one  of  them  the  temporal  spot,  which  serves  as  a 
specific  character,  may  almost  be  said  to  be  absent,  so  nearly 
does  it  correspond  with  the  general  ground  colour.  The 
usual  length  of  the  species,  according  to  Bell,  is  2  inches 
8  lines  =  68  mm.,  but  Fatio  puts  the  average  size  of  the 
adult  at  73  mm. 

The  following  discovery  of  frog  remains,  made  a  few  years 
ago  in  a  very  unexpected  quarter,  is  perhaps  worth  mention- 
ing. In  December  1882,  during  the  extensive  alterations 
then  being  made  on  St  Giles  Cathedral,  the  workmen 
exposed  a  hole  in  the  wall  over  one  of  the  arches,  in  which 
were  the  shell  of  an  owl's  egg  and  a  large  quantity  of  bones 
— dry  and  old — chiefly  those  of  small  mammals  and  frogs, 
some  of  which  I  secured.  The  hole  must  have  been 
plastered  up  for  over  half  a  century,  and  prior  to  that  time 
it  had  evidently  been  tenanted  for  many  years  by  Bam  Owls, 
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whicli  no  doubt  found  a  plentiful  supply  of  frogs  about  tlie 
margins  of  the  Nor'  Locli  and  the  Eorou^rh  Loch,  or  in  the 
pools  and  ditches  to  which  these  were  ultimately  reduced. 
The  Kor'  Loch,  which  I  need  scarcely  remind  you  lay  in  the 
hollow  now  occupied  by  the  Waverley  Station  and  Princes 
Street  Gardens,  was  finally  drained  about  the  close  of  last 
century ;  the  Borough  Loch,  which  occupied  the  space  now 
IvDOwu  as  "The  Meadows,"  followed  thirty  or  forty  years 
later. 

[BuFO  CALAMITA,  Laur.    Natterjack  Toad. 

This  species,  whose  only  known  Scottish  habitats  at  the 
present  day  are  on  the  shores  of  the  Solway,  is  included  ia  a 
list  of  Reptiles,  etc.,  given  in  the  "  New  Statistical  Account " 
of  the  parish  of  Cockburnspath  and  Oldcambus,  which  was 
di'awn  up  by  the  Kev.  Andrew  Baird  in  1834.  The  sentence 
containing  the  statement  is  as  follows :— "The  Lacerta 
agilis,  or  nimble  lizard,  is  occasionally  seeu  in  the  sunny 
heaths,  and  the  natter-jack  (Jivfo  rubelrd),  we  have  eeen  one 
specimen  of." 

Until  this  record  has  beeu  corroborated  by  the  discovery 
of  fiu'ther  examples  in  the  district,  I  fear  we  must  deny  the 
species  a  full  place  on  our  list.  Except  in  the  south,  its 
distribution  in  the  British  Isles  ia  of  a  decidedly  western 
type,  and  I  much  doubt  if  it  occurs  anywhere  in  the  east  of 
Scotland.  Nevertheless  a  few  small  colonies  may  possibly 
exist,  and  all  likely  localities  for  them  should  be  examined. 
The  likely  places  are  among  the  coast  sandhills,  or  under 
stones  near  high-water  mark.  That  the  Natterjack  once  had 
a  wide  range  in  Scotland  would  seem  probable  from  the  fact 
that  toad-remains  found  by  Mr  B.  N.  Peach  in  a  cave  in 
Assynt  have  been  referred  to  this  species.] 

Bdfo  vuLGAiiis,  Laur.    Common  Toad. 

Tlie  Toad,  though  not  so  numerous  as  the  Frog,  especially 
in  the  moorland  districts,  is  well  cniitled  to  rank  as  one  of 
our  commoner  animals.  Being  to  a  large  extent  nocturnal, 
it  is  apt  to  be  regarded  as  less  common  than  it  really  is.    On 
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a  warm  summer  evening,  after  a  copious  fall  of  rain,  and 
while  everything  is  yet  dripping  with  moisture,  toads  are 
often  to  be  seen  in  considerable  numbers  flopping  along 
the  wet  roads,  more  especially  in  woodland  districts;  but 
we  must  visit  the  ponds,  etc.^  in  which  they  spawn  in 
spring,  if  we  would  form  a  proper  estimate  of  their 
abundance — hundreds  may  then  be  .seen  in  an  old  flooded 
quarry,  for  instance,  not  more  than  a  few  score  yards  in 
circumference. 

In  ordinary  seasons  the  Toad  spawns  about  the  middle  of 
April,  that  is,  about  three  weeks  later  than  the  Frog.  My 
dates  (with  the  exception  aftermentioned)  extend  from  the 
6th  to  the  27th,  the  last  referring  to  an  upland  habitat  near 
Balerno.  No  sooner  have  the  frogs  disappeared  from  view 
than  the  toads  make  their  appearance  in  the  ponds,  and 
reproduce  the  busy  scenes  so  lately  enacted  by  their  relatives. 
Visit  one  of  our  rural  curling-ponds,  say,  on  a  bright  day, 
about  the  middle  of  March,  and  you  will  find  it  alive  with 
frogs ;  revisit  it  two  to  three  weeks  later  and  you  will  be 
interested  to  see  that  the  croaking  throng  is  now  made 
up  entirely  of  toads.  The  transposition  is  so  complete,  and 
the  general  appearance  of  the  two  animals  while  living  in 
the  water  so  much  more  alike  than  usual,  that  the  casual 
observer  is  apt  to  overlook  the  change  which  has  taken 
place.  Unlike  the  frog,  the  toad  looks  its  best  during  the 
short  time  it  takes  to  the  water  in  spring.  The  general 
colour  is  then  brighter,  and  the  markings  more  distinct.  It 
seems  also  to  prefer  deeper  water  to  spawn  in  than  the  frog ; 
at  any  rate  I  have  seldom  observed  it  spawning  in  such 
shallow  ditches  and  surface  pools  as  the  latter  often 
resorts  to. 

As  has  just  been  said,  the  breeding-time  of  the  Common 
Toad  falls  normally  about  the  middle  of  April  It  was, 
therefore,  with  no  little  astonishment  that  I  found  a  pair  in 
a  deep  pool  in  an  old  limestone  quarry  at  Longniddry,  East 
Lothian,  in  the  very  act  of  spawning  so  far  on  in  the  season 
as  the  13th  of  June  (1894).  The  couple  were  brought  away 
and  placed  in  my  aquarium,  where  the  remainder  of  the 
spawn  was  desposited.    Several  other  males  were  swimming 
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about  in  the  pool  (indeed  it  was  their  croaking  that  led  me 
to  the  spot),  and  within  about  three  yards  of  the  first  string 
of  spawn  was  a  second,  apparently  only  newly  completed. 
Hitherto  the  Common  Toad  and  the  Common  Frog  have  been 
regarded  as  the  two  European  types  in  which  there  ia  least 
individual  divei^ence  in  the  breeding -time.  The  discovery 
of  the  former  spawning  in  June  is,  therefore,  Mr  Boulenger 
(to  whom  the  specimens  and  some  of  the  spawn  have  been 
sent)  tells  me,  a  matter  of  very  considerable  interest.  The 
reason  for  the  present  divergence  is  difficult  to  explain.  The 
locality  is  practically  at  sea-level,  and  in  as  genial  a  spot  aa 
almost  anywhere  in  the  Lothians,  The  fact,  however,  that 
the  pool,  owing  to  its  position,  is  hidden  entirely  from 
the  sun's  rays,  except  for  a  short  time  in  the  early 
part  of  the  day,  may  account  to  some  extent  for  the 
aberration. 

The  spawn,  as  most  of  you  are  aware,  instead  of  being 
deposited  in  a  cluster  like  that  of  the  Frog,  takes  the  form  of 
a  double  string  of  gelatinous  beads  festooned  about  the  stems 
and  branches  of  water-weeds.  Bell  says  that  these  strings 
are  from  3  to  4  feet  in  length.  Those  I  have  examined, 
however,  have  been  much  longer — one  (in  the  double  statu) 
measured  on  9th  April  189,^,  in  a  deep  pool  near  Aberdour, 
was  about  9  feet  in  extent,  and  was  estimated  to  contain 
fully  3000  ova.  When  newly  deposited,  the  ova  are  of 
course  closer  togetiier  and  the  strings  shorter  than  after  they 
have  been  some  time  in  the  water.  Mr  L.  Greening  states 
that  he  has  counted  from  900  to  1300  eggs  in  a  string,  and 
considers  1100  about  the  average;  this,  however,  would  appear 
to  be  much  under  the  mark.  In  France,  M.  H^ron-Eoyer 
(op.  cit.)  has  counted  4972,  6326,  and  6840.  From  a  spirit 
specimen  of  a  female  captured  neat  Winchburgh  on  2nd  April 
last,  before  any  spawn  had  been  deposited,  I  have  taken 
the  ova  and  carefully  counted  all  that  were  advanced 
enough  to  have  been  laid  this  year:  the  number  is  1911. 
The  two  strings  of  ova  obtained  at  Longniddry  on  13th 
June  have  also  been  counted;  one  contained  3132,  the 
other,  4152. 

"While  collecting  Newts  last  spring  in  a  pond  where  toada 
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were  abandant,  I  was  amused,  on  lifting  my  net  out  of  the 
water,  to  see  one  clinging  firmly  to  a  knot  which  had  been 
made  on  the  end  of  it  to  cover  a  tear.  So  firmly  did  he 
cling  that  he  allowed  himself  to  be  dangled  in  the  air  a  con- 
siderable time  before  letting  go  his  hold,  and  no  sooner  was 
the  net  replaced  in  the  water  than  he  swam  up  and  clasped 
it  again. 

The  lengths  (snout  to  vent)  of  a  few  breeding  specimens 
are  as  follows  :— 

Male,  64  mm.        Female,  73  mm. 
»»     ^2    ,,  ,,       71    ,, 

61     ..  ..       69 


,,        vj.        ,,  ,,  \rv       ,, 


Our  Toads,  however,  appear  to  be  small  indeed  as  com- 
pared with  Continental  examples.  Fatio  mentions  one  (a 
female  from  Sicily)  which  had  attained  the  enormous  length  of 
153  mm.  His  averages  are — male  80  mm.,  female  100  mm. 
The  length  of  a  large  specimen,  according  to  Bell,  is  3  inches 
5  lines =87  mm. 

Order  CAUDATA. 

MoLGE  CRISTATA  (Laur.).    Warty  Newt. 

In  former  days,  when  sedge-girt  pools  and  marshes 
aboimded  in  the  district,  Newts,  or  Asks,  as  all  the  species 
are  here  popularly  called,^  would  in  all  probability  be  more 
numerous  than  now;  and  but  for  the  construction  of  artificial 
ponds,  quarries,  etc.,  which  has  provided  them  with  many 
fresh  habitats  in  place  of  the  old  ones  destroyed  by  drainage 
— they  would  doubtless  have  been  much  less  common  at  the 
present  day  than  they  are.  From  Stark's  "  Picture  of  Edin- 
burgh," sixth  edition,  1834,  we  learn  that  "several  species** 
were  then  to  be  found  in  ditches  in  the  Queen's  Park ;  but  I 
fear  they  have,  like  the  ditches,  long  ago  disappeared ;  nor 
have  I  been  able  to  find  any  in  the  lochs  in  the  park, 
although  I  am  told  they  have  been  seen  in  Duddingston 
within  comparatively  recent  years.  Lochend  has  also  been 
searched  in  vain ;  and  now  that  the  greater  part  of  the  Braid 

^  The  Lizard  also  goes  by  the  name  of  Ask. 
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Hills  has  become  public  property,  their  disappearance  from 
the  ponds  and  marshes  there  also  is  probably  only  a  question 
of  time — already  I  miss  them  from  the  skating-pond  next  the 
road. 

The  present  species — the  Warty  Newt — is  fairly  common 
throughout  the  lowland  parts  of  the  district,  inhabiting  weedy 
ponds,  flooded  quarries,  and  other  stagnant  pools  of  a  more  or 
less  permanent  character,  for,  unlike  its  smaller  relatives — 
especially  M,  palmata — it  is,  according  to  my  experience, 
seldom  found  in  those  shallow  pools  and  ditches  that  dry  up 
completely  during  summer.^  It  is  also,  I  consider,  a  some- 
what earlier  breeder  than  the  other  two — this  year,  for 
instance,  males  and  females  in  pairs,  and  with  the  nuptial 
dress  fully  developed,  were  numerous  in  the  upper  Braid 
Pond  by  the  middle  of  March,  and  in  an  early  spring  I  have 
no  doubt  they  might  even  be  seen  in  February.  Newts, 
however,  do  not  deposit  their  eggs  all  at  once  in  clusters 
and  strings  like  the  frog  and  the  toad,  but  singly  or  in 
twos  and  threes — one  on  this  leaf,  one  on  that;  nor  do 
they  begin  to  spawn  in  the  simultaneous  manner  which 
characterises  their  ecaudate  relatives,  the  combined  effect 
being  th^  prolongation  of  the  breeding  season  for  several 
weeks  or  even  months. 

The  following  list  of  habitats  from  which,  with  but  one  or 
two  exceptions,  I  have  recently  examined  specimens  of  M. 
cristata,  will  serve  to  indicate  the  extent  of  its  present  dis- 
tribution.   Where  I  have  been  indebted  to  others  for  the 

^  I  have  long  suspected  that  many  of  our  Warty  Newts  must  pass  the 
winter  in  the  mud  under  water.  According  to  Fatio  such  is  the  case,  and 
the  habit,  it  would  seem,  is  not  confined  to  the  present  species.  '*Les 
adultes  de  cette  espece,"  he  says,  **  paraissent  plus  exclusivement  aquatiques 
qu'aucun  autre  de  nos  Tritons ;  quelques-uns  n'abandonnent  les  mares  que 
passe  le  milieu  de  I'ete  ou  seulement  en  automne,  d'autres  restent  meme  dans 
I'eau  durant  toute  Tannee/'  .  .  .  *'A  I'approche  des  frimas,  et  k  une 
epoque  variable  avec  les  circonstances,  nos  Tritons  k  crete  deviennent  plus 
lourds  et  s'enfouissent  alors,  la  plupart  dans  la  vase  au  fond  des  eaux, 
quelques-uns,  les  jeunes  surtout  et  parfois  des  femelles,  sous  la  mousse,  dans 
une  fissure  da  sol,  ou  encore  sous  Tecorce  d'un  arbre.  Enfin,  nous  avons  vu 
que  Tengourdissement  hivernal  est,  en  general,  assez  peu  profond"  (Vert. 
Suisse,  iii.,  p.  531 ;  see  also  pp.  570  and  581,  where  the  habit  is  referred  to  in 
the  case  of  the  next  two  species). 
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specimens,  the  name  of  the  sender  is  given  after  that  of  the 
record ;  and,  unless  otherwise  stated,  the  date  given  refers  to 
the  present  year,  1894 : — 

Ponds  on  the  Braid  Hills,  on  many  occasions  during  last 
thirty  years,  adults  abundant  from  March  to  July  or  later. 
In  my  experience  the  females  disappear  first  Pond  at  The 
Bush,  near  Eosslyn,  adults  in  full  nuptial  dress,  common, 
28th  March,  fine  male,  29th  June;  horse-pond  between 
Bosslyn  and  Auchindinny,  adult  male,  23rd  July  1893 ;  pond 
and  old  quarry  near  Penicuik,  a  number  of  years  ago,  common ; 
Drumshoreland  Curling- Pond,  adults,  30th  March;  cattle- 
pond,  Duntarvie  near  Winchburgh,  and  flooded  quarry  a  little 
nearer  Hopetoun,  a  few  adults,  April  1893  and  April  1894 ; 
pond  at  the  Craigs  farm,  Midcalder,  large  male,  7th  April 
(C.  Campbell);  curling-pond,  King's  Park,  Stirling,  adults, 
4th  and  20th  April  (Messrs  Kidston  and  M*Lellan);  near 
Callander,  April  (H.  Miller,  jun.) ;  old  quarry  near  Burnt- 
island, a  few  years  ago ;  quarry-hole  near  Prestonpans ;  horse- 
pond  near  East  Linton,  a  number  of  years  ago ;  pond  near 
Dunbar,  adults  common,  14th  April  (G.  Pow) ;  etc. 

The  Zoologist  for  April  1894  contains  a  paper  by  Mr 
Boulenger  "  On  the  Size  of  the  British  Newts,"  in  which  he 
gives  the  dimensions  of  the  largest  specimens  examined  by 
himself  or  recorded  by  other  observers.  In  respect  of  M. 
cristata,  he  gives  the  following  measurements : — 

Male  from  Hampton,  Middlesex, — total  length  144  mm.,  to  cloaca  77. 
Female  ,,  „  ,,  162     „  ,,        87. 

Male  from  Argenton,  France,  ,,  142     ,,  ,,         72. 

Female  ,,  ,,  ,»  157     ,,  ,,         76. 

The  female  from  Hampton,  which  appears  to  be  the 
largest  on  record,  had  thus  attained  the  length  of  Gf  inches. 

The  largest  examples  I  have  examined  were  sent  to  me 
from  Dunbar  in  April  last  by  Mr  G.  Pow,  and  measured 
as  follows : — 

Male, — total  length  145  ram.,  to  cloaca  75. 
Female,        ,,  156    ,,  ,,        79. 

These  figures  are  much  above  the  average,  however,  as 
will  be  seen  from  the  following  further  measurements  of 


specitnena    taken   very  much   at  random,   but    apparently 

all  adult, 

M*le,— total  length  140  ram.,  to  cloaca  71. 


129 


to. 


Haviii|j  bat!  a  few  examples  weighed,  I  give  the  results, 
although  perhaps  of  little  value  in  the  absence  of  other 
information  regarding  the  specimens; — three  males,  10-675, 
8-4,  and  7'6  grammes  respectively;  three  females,  9-4,  87, 
and  63  grammes.  Cooke,  quoting  from  Higgin bottom's 
observations,  gives  134  grains  (8'7  grammes)  as  the  average 
weight  of  the  species  at  the  end  of  the  fourth  year. 


■^ 


MOLGF.  VULGARIS   (£inn.).      SMOOTH   NeWT. 

This  pretty  species — the  Lissotriton  pnndatus  of  Bell's 
"  British  Keptiles  "—occupies  in  the  district  much  the  same 
status  as  the  preceding,  the  two  very  frequently  occurring  in 
the  same  pond  or  pool.  The  present  is,  however,  in  my 
experience  distinctly  the  more  abundant.  I  have  often, 
when  a  boy,  captured  it  in  the  Braid  marshes,  and  on  warm 
days  during  spring  and  summer  in  more  recent  years,  have 
often  watched  it  in  these  same  habitats — and  admired  it  too, 
for  the  male  during  the  breeding  season  is  really  a  handsome 
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creature.  A  few  days  of  genial  weather  in  March,  or  even 
earlier  if  the  spring  be  a  particularly  early  one,  usually  has 
the  effect  of  recalling  it  to  activity,  and  causing  it  to  reappear 
in  the  water.  On  their  first  appearance  the  males  are  only 
partially  in  nuptial  dress,  but  the  crest  and  colours  rapidly 
attain  their  full  development.  During  the  whole  of  April, 
May,  and  June,  I  have  observed  spawning  females  accom- 
panied by  richly  spotted  and  crested  partners,  and  in  some 
seasons  they  may  no  doubt  be  found  up  to  a  still  later  date. 

The  following  list  of  localities,  mostly  verified  this  year  by 
the  examination  of  specimens,  while  perhaps  of  little  value 
at  the  present  moment,  is  given  in  the  hope  that  it  may 
prove  of  interest  at  some  future  time. 

Ponds  on  different  parts  of  the  Braid  Hills,  common  from 
March  onwards;  on  21st  March  the  males  seen  had  not 
acquired  full  breeding  dress ;  on  9th  April  several  captured 
had  it  fully  developed,  and  most  of  the  females  seemed  full 
of  spawn ;  on  same  day  a  few  of  last  year's  larvae,  which  lost 
their  external  gills  three  weeks  later,  were  obtained.  Weedy 
pool  at  Blackford  Quarry,  several,  April  1893 ;  pond  at  The 
Bush,  near  Bosslyn,  adult  males  and  females  abundant  28th 
March,  males  29th  June ;  horse-pond,  Duntarvie  Castle,  near 
Winchburgh,  adult  female,  2nd  April ;  curling-pond.  King's 
Park,  Stirling,  a  few  males  and  females,  2nd  and  20th  April 
(Messrs  Kidston  and  M*Lellan);  near  Dalhousie,  female, 
June  1887;  Luffness  Curling-Pond,  males  and  females,  many 
occasions  in  spring  and  early  summer  during  the  last  ten  or 
twelve  years — two  fine  females  still  spawning  on  1st  June 
1894;  Gullane  Quarry,  and  sandpit  on  the  Links  near  Jova*s 
Neuk,  a  number  of  beautiful  males  and  females  in  pairs,  and 
some  small  ones  under  stones  lying  near  the  water,  12th 
June — in  the  same  spot  adult  and  half-grown  examples  were 
common  under  stones  last  September ;  near  North  Berwick, 
several  specimens,  some  not  full  grown,  beginning  of  April 
(Dr  Crombie).  I  have  also  seen  the  species  a  number  of 
years  ago  near  East  Linton,  near  Burntisland,  and  also 
near  Penicuik;  and  Mr  Hugh  Miller,  jun.,  tells  me  he 
obtained  one  in  a  pool  at  the  side  of  Glencorse  Eeservoir  on 
2nd  May  1893. 


The  largest  specimens  of  M.  vulgaris  known  to  Mr  Boulenger, 
and  recorded  in  his  paper  already  referred  to  (p.  517),  are — 


The  largest  examples  I  have  examined  were  taken  at 
Luffoesa,  East  Lothian,  in  the  beginning  of  the  present  month 
(June  1894).  Their  measurements,  immediately  on  being 
taken  from  the  water,  were — 

o  cloaca  *2. 


I  ought  to  say,  however,  that  the  female,  after  being  in  a  box 
for  a  day  or  two  without  water,  was  sent  to  Mr  Boulenger, 
who  made  its  length  to  he  only  93  mm.  The  difference  must 
have  been  due  to  shrinkage,  for  I  feel  sure  there  was  no 
mistake  in  my  measurement,  which  was  repeated  two  or 
three  times.  The  male  is  in  my  aquarium,  and  still  fulfils 
the  original  dimensions  as  given  above. 

The  measurements  of  a  number  of  other  examples  which 
have  passed  through  my  hands  recently  are  as  under; — 

Maio.-tutal  B3  mm 


including  the  two   previously   mentioned, 
ilps,— total  S6-a  mm,,  to  cloafa  38-?. 
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The  weights  of  a  few  examples  are — 

Males, — 2-15,  2  07,  175,  and  175  gramme?. 
Females,— 3*48,  2  8,  275,  2*32,  2  18,  and  1-68  grammes. 

Three  hundred  and  twenty-six  ripe  ova  were  taken  from 
one  female. 

MoLGE  Palmata  (Schneid).        Palmated  Newt. 

It  is  now  close  on  half  a  century  since  John  WoUey,  the 
well-known  ornithologist,  found  this  Newt  in  abundance  in 
the  neighbourhood  of  Edinburgh,  and  by  his  note  in  the 
Zoologist  was  the  means  of  the  species  being  for  the  first 
time  clearly  recognised  as  a  native  of  Britain.  This  was  in 
1848. 

WoUey's  communication  to  the  Zoologist  (p.  2149)  is  so 
interesting,  and  sets  forth  the  salient  characters  of  the  adult 
male  in  spring  so  clearly,  that  I  do  not  hesitate  to  quote  it 
in  full.  It  runs  thus:  "A  kind  of  Newt  occurs  in  ponds 
and  ditches  about  Edinburgh  which  I  have  not  observed 
elsewhere.  The  males  are  remarkable  for  a  ridge  on  each 
side  of  their  back,  which  gives  it  great  breadth  and  square- 
ness, for  their  wholly-webbed  feet,  and  for  the  mode  in 
which  their  tail  terminates :  it  appears  as  if  the  tip  had  been 
nipped  off,  the  central  filament  of  it  only  remaining,  and 
projecting  for  a  quarter  of  an  inch.  In  colour  and  style  of 
marking  it  differs  considerably  from  Lissotriton  punctatus  of 
Bell.  The  females  are  less  easy  to  recognise.  There  appear 
to  be  characteristic  difterences  in  the  bones  of  the  two  species, 
at  least  in  the  vertebras  and  the  skull,  also  in  the  general 
proportions  of  the  head,  body,  and  taiL  The  males  do  not 
vary  much  from  one  another :  I  have  examined  upwards  of 
one  hundred  of  them,  but  as  yet  only  in  their  spring  appear- 
ance. The  webs  of  the  feet,  the  caudal  filament,  the  crests, 
and  the  dorsal  ridges  are  probably  absorbed  later  in  the  year, 
as  I  judge  from  the  degrees  of  development  I  have  already 
seen,  and  especially  from  a  Newt  of  this  kind  I  found  in  the 
bed  of  a  pool  which  had  been  dried  up  some  days  before.  It 
occurs  in  company  with  L.  punctatus,  but  in  one  ditch  I 
found  it  alone  and  in  plenty,  from  which  I  have  been  able 
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satisfactorily  to  ascertain  the  females.  A  more  full  account 
will,  I  hope,  before  long  be  furnished  by  Mr  Bell,  who  had  J 
specimens  of  the  same,  or  a  similar  Newt,  sent  to  him  from  T 
Devonshire  several  years  ago.  It  seems  to  occur  generally 
round  Edinburgh,  as  far  aa  my  walks  extend.  Yesterday 
(May  1st)  I  saw  this,  and  no  other  species,  during  a  ramble 
in  the  Pentland  Hills." 

From  Wolley'a  description  the  editor  of  the  Zoologist — the 
late  Edward  Kewman — and  M.  Julian  Deby  had  no  difficulty 
in  recogniBing  the  Newt  as  the  ix\i^  palmipes  or  pal-mata  of 
Continental  authors. 

In  the  autumn  of  the  same  year  Wolley  discovered  the 
species  in  the  north  of  Sutherland,  thus  indicating  for  it  a 
very  wide  range  in  the  country.  Since  then  it  has  been 
recorded  from  other  localities,  both  north  and  south,  but  its 
Scottish  distribution  is  still  very  imperfectly  known— the 
whole  of  the  records  being  easily  counted  on  one's  lingers. 

In  the  Edinburgh  district  1  find  it  more  widely  distributed 
than  either  of  the  other  species ;  and,  being  abundant  where 
it  occurs,  it  is  to  be  regarded  as  the  most  common  of  the 
three.  On  the  plnins  and  leas  elevated  parts  of  the  district, 
all  three  are  often  to  he  found  in  the  same  pond  ;  but  on  the 
more  upland  parts  the  present  one  is,  in  my  experience,  alone 
to  be  met  with. 

Within  the  last  two  or  three  years  I  have  been  at  con- 
siderable trouble  to  ascertain  the  extent  of  its  distribution  in 
the  district,  and  have  been  able  to  satisfy  myself  that  it  is 
both  generally  dispersed  and  abundant.  On  our  moorlands 
it  would  appear,  from  Wolley's  remarks,  to  have  been  even 
more  numerous  in  his  time  than  now,  which  is  not  to  be 
wondered  at,  in  view  of  the  extent  to  which  these  wilds  have 
been  dried  by  drainage  in  the  interval. 

The  following  list  of  localities,  from  which  I  have  recently 
(1894  unless  otherwise  stated)  critically  examined  many  ex- 
amples, will  serve  to  show  how  widely  it  is  dispereed : — Bave- 
law  Mobs,  near  Balerno,  in  pools,  April  1889  and  May  1894, 
only  species  observed;  Loganlee.in  ditch,Mayl888,onIyspecie8 
present;  The  Bush,  near  Rosslyn,  in  weedy  pond,  along  with 
the  two  previous  species,  28th  March,  adults  common,  and 


^ 
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many  of  last  year's  larvae — some  spawn  deposited  as  early  as 
4th  April  by  a  female  placed  in  my  aquarium ;  pond  on  top 
of  the  Braid  Hills,  adult  male,  26th  May — all  three  species 
present  (Mr  H.  Miller,  jun.) — ^in  the  same  pond  and  in  a 
small  marsh  recently  drained,  in  the  hollow  on  the  Morton- 
hall  side  of  the  hills,  I  have  seen  it  in  former  years ;  near 
Davidson's  Mains,  in  marl  pit,  22nd  March,  only  species 
seen;  Corstorphine  HiU,  a  male — with  tail  filament  and  webs 
of  hind  feet  only  partially  developed — under  a  stone  in  dry 
quarry,  6th  April ;  Dalmeny  Park,  in  old  quarry,  April  and 
May  1893  and  1894,  common,  and  only  species  obtained 
(Messrs  Bruce  and  Charles  Campbell);  Drumshoreland,  in 
curling-pond,  30th  March,  common,  along  with  the  other  two 
species ;  Polkemmet  Moor,  near  Bathgate,  in  peat-holes.  May 
1888,  only  species  present ;  Spittalhaugh,  near  West  Linton, 
in  red  sandstone  quarry,  31st  March,  only  species  observed 
(D.  G.  Laidlaw) ;  Stobo,  Peeblesshire,  in  skating-pond,  April, 
only  species  obtained  (John  Thomson) ;  Broughton,  an  adult 
male,  27th  April ;  Tweedsmuir,  four  adult  females,  2nd  June ; 
and  Kingsmeadows  Eoad,  near  Peebles,  at  foot  of  wall,  20th 
April,  numerous  immature  examples,  mostly  quite  young,  and 
evidently  just  emerged  from  tadpole  state  (E.  S.  Anderson) ; 
near  Longniddry,  in  limestone  quarry,  6th  April,  common, 
and  only  species  present  (W.  Saunders) ;  Do.,  13th  June, 
adults  still  numerous  and  breeding ;  Broomhall,  near  Dun- 
fermline, 14th  May,  two  adult  males  in  pond,  and  several 
immature  examples  under  stones  (W.  Lumley);  near  Kil- 
conquhar,  in  moist  spot  under  rushes,  August  1893 ;  Boar- 
hills  Curling-Pond,  near  St  Andrews,  16th  April,  common, 
and  only  species  seen,  some  still  in  larval  state  (W.  Berwick) ; 
Do.,  5th  June,  a  number  of  adults  (J.  E.  W.  Cook) ;  Tayfield, 
near  Newport,  an  adult  male,  14th  May  (W.  Berry) ;  Brank- 
ston  Grange,  by  Alloa,  23rd  April,  only  species  obtained  (J. 
J.  Dalgleish) ;  near  top  of  hill  behind  Callander,  one  under 
stone,  April  1892 ;  Callander,  in  pond  at  Hydropathic  and  in 
ditch  on  moor  to  the  south,  9th  and  14th  May ;  near  Quarter 
House,  Stirlingshire,  30th  April,  many  (J.  A.  Harvie-Brown); 
deep  pool  (old  sand-hole)  on  LufiFness  Links,  1st  June, 
two  unusually  large  larvae.      I  have  also  seen  it  in  former 
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years  in  a  number  of  other  localities — Penicuik,  Maebieliill, 
Glads  muir,  etc. 

By  March,  if  the  weather  be  genial,  the  I'klraated  Newfc, 
like  its  cougeuera,  will  be  fouud  to  have  reappeared  in  luauy 
of  the  shallow  pouda,  stagnaut  pools,  aod  ditches  which  it 
frequeiiia  during  the  breeding- season,  but  the  time  of  their 
appearance  (and  disappearance)  depends  greatly  on  the 
nature  of  the  season,  aod  the  character  of  the  habitat.  For 
instance,  in  a  dry  spi'ing  I  Lave  looked  for  them  in  vain 
in  certain  localities  till  a  copious  fall  of  rain,  towards  the 
end  of  May,  filled  the  ditches,  in  which  they  breed.  Tlie 
nuptial  dress  of  the  males  soon  attains  its  maximum  develop- 
ment, and  by  April  many  of  the  females  will  have  beguu  to 
deposit  their  spawn.  Adult  males  in  spring  are  easily 
recognised,  and  after  a  little  practice  the  females  also  can 
be  separated  from  Af.  vtd;faris  at  a  glance — tlie  colour  of  the 
belly,  which  seldom  has  the  deep  yellow  or  orange  tint  seen 
in  the  other  species,  and  is  less  spotted,  I  generally  find  to 
be  a  safe  and  ready  guide.' 

£j(cept  in  ponds  fed  by  springs,  I  have  seldom  observed 
them  in  the  water  after  May  or  June,  their  other  habitats 
{often  mere  ditches)  being,  by  tliat  time,  either  wholly  dry 
or  greatly  reduced  in  area.  When  this  takes  place  they  may 
be  fouud  under  stones  about  the  spot,  or  conveniently  near; 
but  a  fresh  fall  of  rain,  by  refilling  the  ditches,  and  raising 
the  level  of  the  ponds,  is  often  the  means  of  causing  them 
to  reiippear  in  the  water.  Many  of  the  larvas  remain  over 
the  winter  in  that  state,  and  in  spring  are  to  be  seen  in  the 
water  simultaneously  with  the  adults  assembled  for  another 
breeding-season.  Their  length  is  then  about  35  to  40  mil];, 
metres.  Mr  K.  S.  Anderson,  road  surveyor,  Peebles,  tells  me 
that  his  workmen  turn  up  newts  in  hundreds  when  clearing 
away  the  grass  at  foot  of  walls  on  roadsides;  and  that  in 
October  and  early  in  November  they  ai-e  fouud  in  great 
numbers  among  road  metal — especially  such  as  has  been 
'  An  eicellEnt  descriptiou  of  the  Palniated  Newt  will  be  fonuJ  in  Fatio'a 
Faune  des  Vertebrfia  de  k  Suigso,  Tol.  iii,  where  tkere  ia  also  a  very  fair 
oolaured  iUuatration.  Loydig'a  Molche  der  wiirtteiobergiscbeD  Fauna,  IS67, 
ill  which  enlsrged  figures  of  tha  uhntacteristic  parts  of  Ihis  aud  the  preceding 
spetiea  are  given,  may  also  be  eonsnlted  with  advanlage. 
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lying  for  a  few  years  in  heaps — when  the  men  are  lifting 
it  for  spreading  on  the  roads.  A  dozen  sent  me  from  the 
roadsides  in  April  were  all  young  examples  of  the  present 
species,  measuring  from  36  to  57  millimetres  in  length. 
The  smaller  ones  had  evidently  just  left  the  water.  Oc- 
casionally, however,  a  few  of  the  larvae  appear  to  remain  in 
the  branchiate  state  long  after  the  usual  term.  As  already 
mentioned,  two  such  were  found  in  a  deep  pool  on  LufiFness 
Links  on  Ist  June  1894.  "  It  is  a  pity,"  writes  Mr  Boulenger, 
to  whom  one  of  them  was  sent  for  determination,  "  that  you 
did  not  keep  it  alive,  as  it  might  have  grown  still  and  ripened 
its  sexual  organs  whilst  retaining  its  gills,  thus  reproducing 
the  condition  of  the  Axolotl,  as  is  known  to  happen  in  M, 
cristata,  M.  alpestris,  and  if.  vulgaris,*'  The  length  of  this 
specimen  was  52  mm. 

During  March,  April,  and  May  of  the  present  year,  when 
large  numbers  were  passing  through  my  hands,  I  took  the 
measurements  of  fifty  males  and  fifty  females,  all  supposed 
to  be  adult.  Their  total  lengths  in  millimetres  were  as 
under : — 


Males. 

Females. 

A 

1  measured  83  ] 

mm.^ 

1  meaiiured  88  i 

[um. 

1 

82 

1 

86 

»i 
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80 

4 

84 

»> 

4        », 

78 

6 

83 

»i 

6 

77 

5 

82 

>» 

7 

76 

6 

81 

»» 
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75 

8 

80 

)f 

6 

74 

2 

79 

*> 
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73 

3 

78 

If 

6 

72 

1 

77 

II 

2        „ 

71 

2 

76 

i> 

1         n 

69 

3 

75 

II 

1         „ 

68 

2 

74 

♦1 

3 

73 

II 

1 

72 

II 

1 

71 

II 

Average, 

75-2 

Average, 

79-7 

II 

These  measurements  include,  in  the  case  of  the  males,  the 
caudal  filament,  which,  on  the  average,  would  not  be  more 

^  79  mm.  ezclading  caudal  filament. 
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taken  in  so  thoroughly  examiuing  and  veportiag  on  the 
large  number  of  specimens  from  time  to  time  sent  to  him, 
and  for  the  knowledge  of  Arachnids  I  have  thus  gained  at 
hia  hands.  Another  page  ia  Nature's  book  has  been  unsealed 
for  ine,  and  woodland,  meadow,  moor,  and  mountain  thefeby 
invested  with  a  new  interest. 

In  the  work  of  collecting  specimens  for  the  present  b'st, 
I  have  to  acknowledge,  outside  my  own  family,  only  the 
assistance  of  Messrs  Bruce  and  Charles  Campbell,  who  have 
kindly  procured  for  me  a  few  tubefuls  from  Dalmeny  Park.] 

The  collection  of  Spiders  upon  which  the  following  list 
is  almost  entirely  founded,  has  been  made  mainly  withiu  a 
radius  of  ten  miles  of  the  city,  but  it  must  not  be  supposed 
that  the  various  sections  of  this  area  have  received  equal 
attention.  Naturally,  the  localities  moat  thoroughly  examined 
have  been  those  nearest  at  hand ;  and,  as  a  matter  of  fact, 
the  bulk  of  the  collecting  has  been  done  within  a  radius  of 
six  or  seven  miles.  Beyond  the  ten  mile  radius,  practically 
only  two  localities  have  been  examined,  namely,  Aberlady, 
some  four  or  five  miles  farther  east  on  the  Haddingtonshire 
coast,  and  the  neighbourhood  of  Leven  on  the  opposite  coast 
of  Fife.  The  results  of  a  few  hours'  collecting  on  the  Isle  of 
May,  at  the  mouth  of  the  Firth  of  Forth,  and  at  Bridge 
of  Allan  near  Stirling,  have  also  been  incorporated,  though 
both  places  are  a  good  deal  farther  off  than  any  of  the 
others  mentioned  in  the  paper. 

Looking  to  the  character  of  the  district,  regarded  in  the 
restricted  sense  above  indicated,  and  the  length  of  time  it 
has  been  under  cultivation,  a  rich  Spider-fauna  was  perhaps 
scarcely  to  be  expected.  Ceteris  paribus.  Spiders,  like  the 
majority  of  other  orders  of  creatures,  abound  most  in  districts 
least  altered  by  the  agency  of  man.  But,  perhaps,  of  not  less 
importance  than  the  absence  of  the  implements  of  agriculture 
and  of  other  industries,  are  warmth  and  sunshine,  in  respect 
of  which  Edinburgh,  with  its  prevalence  of  cold  east  winds 
during  spring  and  early  summer,  and  frequent  sunless 
days,  does  not  compare  well  even  with  much  of  the  rest  of 
Scotland,  to  say  nothing  of  the  bulk  of  England. 
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Although  the  country  around  Edinburgh  has  long  been  so 
largely  under  tillage  and  pasture,  we  have  still  left  to  us — 
not  in  the  bleak  uplands  alone,  but  even  in  the  warmer 
districts  near  the  sea,  and  well  sheltered  by  plantations — a 
few  bits  of  unreclaimed  land,  where  golden  furze  or  purple 
heather  flourish  with  all  the  luxuriance  we  are  accustomed 
to  associate  with  less  **  improved  "  areas.  Then,  dells  with 
wooded  banks  and  open  sunny  spaces  are  almost  a  feature 
in  the  district ;  and  we  have,  of  course,  the  lovely  gardens 
and  pleasure-grounds  attached  to  the  mansions  of  the 
nobility.  Marshy  spots,  and  rush-  and  reed-fringed  lochs — 
though  far  less  numerous  than  formerly  —  are  scattered 
around,  and  coast  sandhills  are  not  wanting.  Nor  must  we 
forget  the  Pentlands,  rising  as  they  do  to  a  height  of  close 
on  2000  feet  above  sea-level,  and  the  other  hills  in  the 
vicinity.  The  fact  that  here  the  mountains  abut  upon  the 
east-coast  plain  would  lead  us  to  expect  a  mingling  of 
the  older  alpine  fauna  with  some  of  the  newer  immigrants 
which  characterise  eastern  and  south-eastern  Britain. 

It  will  thus  be  seen  that,  in  spite  of  plough  and  east 
wind,  a  large  proportion  of  the  Spiders  inhabiting  Scotland 
may  be  expected  to  occur  in  the  Edinburgh  district,  more 
especially  when  regarded  in  the  larger  sense  in  which  the 
term  is  now  generally  employed,  namely,  as  the  area  falling 
within  a  radius  of  twenty  to  thirty  miles  of  the  city.  But 
while  we  believe  the  district  will,  in  the  matter  of  species, 
hold  its  own  with  most  other  Scottish  areas  of  like  extent, 
there  can  be  little  doubt  that,  as  regards  individuals,  it  will 
not  take  a  very  high  place.  Experience  gained  in  Strathspey 
and  some  other  parts  of  the  Highlands  seems  to  render  this 
view  highly  probable. 

Of  previous  research  in  the  district  we  know  of  none  save 
what  the  Eev.  0.  Pickard- Cambridge  was  able  to  accomplish 
in  the  course  of  a  few  days*  visit  to  Edinburgh  in  June  1861. 
His  observations,  made  almost  entirely  during  three  excur- 
sions to  Arthur's  Seat,  and  one  to  the  Pentlands  above 
Currie,  will  be  found  in  an  interesting  paper  entitled  "  Sketch 
of  an  Arachnological  Tour  in  Scotland  in  1861 ;  with  a 
List  of  Scotch  Spiders,"  which  was  communicated  to  The 
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taken  in  so  thoroughly  examining  and  reporting  on  the 
large  number  of  specimens  from  time  to  time  sent  tu  hiin, 
and  for  the  knowledge  of  Arachnids  I  have  thus  gained  aC 
his  hands.  Another  page  in  Nature's  hook  has  been  unsealed 
for  me,  and  woodland,  meadow,  moor,  and  mountain  thereby 
invested  with  a  new  interest. 

In  the  work  of  collecting  specimens  for  the  present  list, 
I  have  to  acknowledge,  outside  my  own  family,  only  the 
asaistauce  of  Messrs  Bruce  and  Charles  Campbell,  who  have 
kindly  procm'ed  for  me  a  few  tubefuls  from  Dalmeny  Park.] 

The  collection  of  Spiders  upon  which  the  following  list 
is  almost  entirely  founded,  has  been  made  mainly  within  a 
radius  of  ten  miles  of  the  city,  but  it  must  not  he  supposed 
that  the  various  sections  of  this  area  have  received  equal 
attention.  Naturally,  the  localities  most  tliorouglily  examined 
have  been  those  nearest  at  hand ;  and,  as  a  matter  of  fact, 
the  bulk  of  the  collecting  has  been  done  within  a  radius  of 
six  or  seven  miles.  Beyond  the  ten  mile  radius,  practically 
only  two  localities  have  been  examined,  namely,  Aberlady, 
some  four  or  five  miles  farther  east  on  the  Haddingtonshire 
coast,  and  the  neighbourhood  of  Leven  on  the  opposite  coast 
of  Fife.  The  results  of  a  few  hours'  collecting  on  the  Isle  of 
May,  at  the  mouth  of  the  Firth  of  Forth,  and  at  Bridge 
of  Allan  near  Stirling,  have  also  been  incorporated,  though 
both  places  are  a  good  deal  farther  off  than  any  of  the 
others  mentioned  in  the  paper. 

Looking  to  the  chai'acter  of  the  district,  regarded  in  the 
restricted  sense  above  indicated,  and  the  length  of  time  it 
has  been  under  cultivation,  a  rich  Spider-fauna  was  perhaps 
scarcely  to  be  expected.  Ceteris  paribus,  Spiders,  like  the 
majority  of  other  orders  of  creatures,  abound  most  in  districts 
least  altered  by  the  agency  of  man.  But,  perhaps,  of  not  less 
importance  than  tlie  absence  of  the  implements  of  agriculture 
and  of  otiier  industries,  are  warmth  and  sunshine,  in  respect 
of  which  Edinburgh,  with  its  prevalence  of  cold  east  winds 
during  spring  and  early  summer,  and  frequent  sunless 
days,  does  not  compare  well  even  with  much  of  the  rest  of 
Scotland,  to  say  nothing  of  the  bulk  of  England. 
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Although  the  country  around  Edinburgh  has  long  been  so 
largely  under  tillage  and  pasture,  we  have  still  left  to  us — 
not  in  the  bleak  uplands  alone,  but  even  in  the  warmer 
districts  near  the  sea,  and  well  sheltered  by  plantations — a 
few  bits  of  unreclaimed  land,  where  golden  furze  or  purple 
heather  flourish  with  all  the  luxuriance  we  are  accustomed 
to  associate  with  less  "  improved  "  areas.  Then,  dells  with 
wooded  banks  and  open  sunny  spaces  are  almost  a  feature 
in  the  district ;  and  we  have,  of  course,  the  lovely  gardens 
and  pleasure-grounds  attached  to  the  mansions  of  the 
nobility.  Marshy  spots,  and  rush-  and  reed-fringed  lochs — 
though  far  less  numerous  than  formerly  —  are  scattered 
around,  and  coast  sandhills  are  not  wanting.  Nor  must  we 
forget  the  Pentlands,  rising  as  they  do  to  a  height  of  close 
on  2000  feet  above  sea-level,  and  the  other  hills  in  the 
vicinity.  The  fact  that  here  the  mountains  abut  upon  the 
east-coast  plain  would  lead  us  to  expect  a  mingling  of 
the  older  alpine  fauna  with  some  of  the  newer  immigrants 
which  characterise  eastern  and  south-eastern  Britain. 

It  will  thus  be  seen  that,  in  spite  of  plough  and  east 
wind,  a  large  proportion  of  the  Spiders  inhabiting  Scotland 
may  be  expected  to  occur  in  the  Edinburgh  district,  more 
especially  when  regarded  in  the  larger  sense  in  which  the 
term  is  now  generally  employed,  namely,  as  the  area  falling 
within  a  radius  of  twenty  to  thirty  miles  of  the  city.  But 
while  we  believe  the  district  will,  in  the  matter  of  species, 
hold. its  own  with  most  other  Scottish  areas  of  like  extent, 
there  can  be  little  doubt  that,  as  regards  individuals,  it  will 
not  take  a  very  high  place.  Experience  gained  in  Strathspey 
and  some  other  parts  of  the  Highlands  seems  to  render  this 
view  highly  probable. 

Of  previous  research  in  the  district  we  know  of  none  save 
what  the  Eev.  0.  Pickard- Cambridge  was  able  to  accomplish 
in  the  course  of  a  few  days*  visit  to  Edinburgh  in  June  1861. 
His  observations,  made  almost  entirely  during  three  excur- 
sions to  Arthur's  Seat,  and  one  to  the  Pentlands  above 
Currie,  will  be  found  in  an  interesting  paper  entitled  "  Sketch 
of  an  Arachnological  Tour  in  Scotland  in  1861 ;  with  a 
List  of  Scotch  Spiders,"  which  was  communicated  to  The 
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Zwlogiat  the  following  year.  His  captures  will  also  be 
found  recorded  in  a  subsequent  paper  by  him,  "On  the 
Spiders  of  Scotland;  with  a  List  of  Species,"  published  in 
Tht  Entoviologist  for  1877.  The  number  of  species  in 
these  lists  having  Edinburgh  locaKties  assigned  to  them 
is  about  thirty. 

In  the  present  list  we  are  able  to  include  one  hundred  and 
seventy-five  species,  all  of  which,  excepting  four,  are  repre- 
sented byapecimeos  in  the  collection  now  being  reported  on. 
The  four  which  we  have  not  yet  ourselves  seen  from  the  district, 
are  recorded  by  the  Kev.  0.  P.  (Jambridge,  so  that  their  right 
to  a  place  in  the  list  rests  on  the  best  of  authorities.  In  our 
gatherings  there  are  also  a  number  of  doubtful  females — 
besides  many  immature  examples  of  both  sexes — belonging 
chiefly  to  the  Blackwallian  genera  Meriem  and  Walckenaera, 
among  wliich  there  are,  doubtless,  representatives  of  several 
additional  species ;  but  for  the  present  we  must  pass  these 
over,  as  Mr  Cambridge,  in  whose  hands  most  of  them 
have  been  placed,  cannot  as  yet  say  anything  certain  about 
thent. 

That  Scotland  possesses  many  species  not  yet  recorded 
from  north  of  the  Border,  is  well  illustrated  by  the  fact  that 
our  present  efforts  have  added  no  less  than  twenty-seven  to 
the  Scottish  list,  namely — Dysdera  camh-idgii,  Thor.,  Cluhiona 
suUilis,  L.  K.,  AgToeca  graeiiipes  (Bl.),  Dictyna  arenieola,  Cb., 
Amav/rdbivs  ferox  iyfV/L),  Hahnia  elegans  (Bl.),  H.  rmva  (BI.), 
Crttstulina  guttata  (Wid.),  Poj-rhomma  egerm,  Sim.,  Tmetictis 
Jmthwaitii  (Cb.),  T.  expertus  (Cb.),  T.  reprdbus  (Cb,),  T. 
carpenteri,  Cb.,  Microneta  innotabilis  (Cb.),  Sintula  diluta 
(Cb.),  Gongylidium  morum,  Cb.,  Typlwcrestus  digitatus  (Cb.), 
Armincus  crassiceps  (Westr.),  Troxochrus  hiemalis  (BL), 
Lophocarenum  parallelum  (Bl.),  Onephalocotes  curtus,  Sim., 
Plcesiocr^rus  atpinus  (Ob.),  Tapirtocyha  mitis  (Cb.),  Caledonia 
evansii,  Cb.,  Prosopotheca  monoceros  (Wid.),  Maso  sundevallii 
(Westr.),  and  Oxyptila  simplex,  Cb.  Of  Forrhomma  egeiHa, 
'Typhocrestus  digitatus,  Cn&pkalocotes  curtus,  and  Flcesiocnerus 
alpinus  it  has  further  to  be  remarked  that  the  records  are 
the  first  for  Britain.  But  it  is  to  Dictyna  arenicola,  Tmetieus 
carpenteri,  Gongylidium  morum,  and  Caledonia  evansii  that  we 
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would  specially  direct  attention,  these  being  new  to  science. 
The  first  is  described  by  Mr  Cambridge  in  an  Appendix  to 
the  present  paper,  the  second  in  the  current  volume  (xv.)  of 
Proceedings  Dors,  Nat.  Hist  and  Antiq.  Field  Club,  and  the 
other  two  in  the  Annuls  of  Scot  Nat  Hist,  for  January  last. 

Taking  Mr  Cambridge's  Scottish  list  {Entomologist  for 
1877)  as  a  basis,^  and  adding  the  additional  records  contained 
in  his  "  Spiders  of  Dorset,"  and  in  Mr  H.  C.  Young's  com- 
munications to  the  Proceedings  of  the  Glasgow  Natural 
History  Society  (vols.  iii.  and  iv.),  also  those  contained  in 
the  present  paper,  and  one  or  two  others,  we  find  that  the 
number  of  species  known  to  inhabit  the  northern  kingdom 
is  slightly  over  250 — equal  to  about  48  per  cent,  of  the 
530  or  thereby  on  the  British  list  at  the  present  time.  We 
may  be  sure  this  is  nothing  like  the  total  spider  fauna  of 
North  Britain,  but  how  far  it  falls  short  of  that  total  it  is,  of 
course,  impossible  to  say.  Some  light,  however,  may  perhaps 
be  thrown  on  the  point  by  a  statement  of  the  proportions 
which  Scottish  lists  bear  to  the  British  ones  in  other  branches 
of  invertebrate  zoology.  The  three  terrestrial  groups  of 
invertebrata  which  have  attracted  most  attention  in  Scotland 
are  Lepidoptera,  Coleoptera,  and  land  MoUusca.  Unfortu- 
nately no  general  list  of  Scottish  Micro-lepidoptera  has  yet 
been  published,  and  local  lists  are  few  and  mostly  very 
incomplete:  the  figures  we  cite  apply,  therefore,  to  the 
"  Macros  **  only.  It  is  worthy  of  note,  however,  that  the 
late  Sir  Thomas  MoncreifPe,  who  collected  Micros  with  as 
much  zeal  as  Macros,  records  309  of  the  former  against  294 
of  the  latter  for  the  locality  he  specially  worked,  namely, 
Moncreiffe,  near  Perth ;  and  he  expressed  the  opinion  that 
many  micros  still  remain  to  be  added  to  the  list  (Scot.  Nat, 
vols.  iv.  and  v.). 

According  to  South*s  "  Synonymic  List"  (1884)  the  number 
of  British  Macro-lepidoptera  is  817,  of  which  494,  or  fully 
60  per  cent.,  are  entered  in  Dr  Buchanan  White's  "  Lepi- 
doptera of  Scotland"  {Scot.  Nat,  vols.  i.-v.).  The  number 
of    beetles   described    in    Fowler's  recent  work    ("  British 

^  Species  entered  therein  solely  on  the  strength  of  Northumberland  habitats 
are  excluded  for  the  purposes  of  the  present  inquiry. 
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Coleoptera")  is  3287,  of  which  about  1S40,  or  56  per  cent, 
are  emimerated  in  Dr  Sharp's  Scottish  list  {Scot  Nat,  i-vi), 
including  the  additions  by  Messrs  Lennon  and  Douglas 
recently  publishe<i  in  the  Annals  of  Scottish  Natural 
History.  Of  the  129  Land  and  Fresh-water  Mollusca 
given  in  the  Conchological  Society's  latest  list,  105,  or 
81  per  cent,  are  known  to  occur  in  Scotland  (Roebuck's 
"  Census,"  etc.). 

From  the  above  it  appears  that  a  ranch  larger  proportion 
of  Lepidoptera  and  Coleoptera  fail  to  reach  Scottish  territory 
than  is  the  case  with  the  terrestrial  ntoUusca.  Now,  in  the 
matter  of  distribution,  the  spiders,  we  take  it,  are  more  likely 
to  be  in  f^^ement  with  the  insects  than  with  the  molluscs. 
On  this  basis  we  may  venture  to  predict  that  the  number  of 
Scottish  Araneidea  is  not  less  than  from  320  to  345,  that  is, 
from  60  to  C5  per  cent,  of  the  British  species ;  and  seeing 
60  per  cent  or  thereby  of  the  known  Scottish  Macro- 
lepidoptera  have  been  taken  in  the  vicinity  of  Edinburgh, 
there  can  be  little  doubt  that  when  the  district  has  been 
equally  well  worked  for  spiders  the  list  will  rise  to  con- 
siderably over  200  species. 

Tlie  only  Scottish  districts  for  which  anything  like 
adequate  lists  of  spiders  liave  been  hitherto  published  are 
the  north-east  corner  of  Berwickshire,  in  which  Dr  Hardy 
of  Oldcambus  has  laboured;^  and  "Dee,"  which  has  been 
investigated  by  Professor  Trail  of  Aberdeen.^  The  number 
of  species  (after  allowing  for  some  slight  adjustments) 
recorded  for  Berwickshire  is  116,  and  for  "Dee"  115,  as 
against  the  175  now  recorded  i'or  Edinburgh. 

'  Lwt  of  Araneidfia  and  PhnlangidEa  collccteil  ...  in  Berwi(;kahire 
iinii  Ncirthnmberland  by  Mr  .laroes  Hardy.  Kev.  O.  P.  Cambridge,  Proc. 
Berw.  Nat.  Hist.  CInb,  vii.,  307. 

>  Lint  of  AriTieidw  (Siiidora}  of  Dbb.  Prof.  J.  W.  H.  Trail,  Trans.  Nat. 
Hist,  Sac.  Aberd.  {18/S),  p.  4S, 
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The  following  analysis  of  the  British,  Scotch,  and  three 
local  lists  may  perhaps  not  be  devoid  of  interest : — 


Family. 

Great 

Britain  and 

Ireland. 

Scotland. 

Edinburgh. 

Berwick- 
shire. 

Dee. 

Theraphosidoiy 

Vysderidce, 

Drassidce, 

Agelenidcey 

EresidcBj . 

Dictynidce, 

ScytodidcBf 

PholddoB^ 

Theridiidce, 

Uloboridce, 

Epeiridce, 

Thomisidce, 

OxyopicUje, 

Lycosidce, 

AUidce,   . 

3 

7 
56 
22 

1 
15 

1 

1 
278 

2 
82 
43 

1 
35 
35 

0 

4 

28 

10 

0 

5 

0 

0 

137 

0 

19 

16 

0 

25 

10 

0 
4 

19 
7 
0 
5 
0 
0 
108 
0 
9 
7 
0 

12 
4 

0 
3 

15 
4 
0 
2 
0 
0 

67 
0 
9 
7 
0 
6 
3 

0 
3 

12 
4 
0 
2 
0 
0 

53 
0 

13 
7 
0 

17 
4 

Totals,    . 
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254 

175 

116 

115 

The  Theridiidce  (the  "  Micros  "  among  Spiders)  are,  it  will 
be  noticed,  by  far  the  most  numerous  family  in  all  the  areas, 
being  relatively  highest,  however,  in  the  Edinburgh  list, 
where  they  represent  nearly  62  per  cent,  of  the  total  species 
recorded  for  the  district,  as  against  54  per  cent,  in  the 
Scottish  column,  and  52  in  the  British.  In  Dorsetshire 
(the  only  county  in  these  Islands  which  has  been  at  all 
exhaustively  worked)  the  proportion,  according  to  the 
analysis  at  the  end  of  the  "  Spiders  of  Dorset,"  is  still  less, 
namely,  50  per  cent.  This  would  seem  to  favour  the  view 
expressed  by  Mr  Cambridge  nearly  twenty  years  ago  {Proc, 
Berw,  Nat,  Club,  vii.,  307),  to  the  effect  that  in  all  probability 
these  minute  species  proportionally  increase  in  numbers  as 
we  advance  northwards.  The  difference,  however,  is  probably 
not  so  marked  as  was  then  supposed.  While  we  may  look 
to  the  Theridiids  for  most  of  the  future  additions  to  our  list, 
several  other  groups,  especially  the  Drassids  and  the  Lycosids, 
are  sure  to  yield  a  number  of  interesting  desiderata. 

The  absence  from  the  present  list  of  certain  common 
species  known  to  range  from  the  South  of  England  to  the 
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North  of  Scotland  will  doubtless  strike  those  of  our  readers 
who  have  given  any  attentioa  to  the  group.  Epcira  comuta, 
CI,  and  E.  qimdrata,  CI.,  for  instance,  are  absent,  but  the 
fact  cannot  well  be  attributed  to  mere  want  of  observation, 
for  we  could  scarcely  have  failed  to  detect  such  large  and 
conspicuous  spiders  had  they  been  present  in  any  numbers. 
When  the  more  distant  parts  of  the  district  have  been 
investigated,  both  species  wdl  probably  be  met  with,^  since 
they  are  known  to  occur  in  adjoining  areas ;  but  In  the  more 
immediate  neighbourhood  of  Edinburgh  their  existence  is 
doubtful. 

This  leads  us  to  remark  that  in  attempting  to  give  the 
local  status — common,  rare,  and  so  on — of  each  species,  we 
etate  no  more  than  our  own  experience,  which  of  course  is 
liable  to  be  modified  by  further  investigation.  The  extent 
of  our  data — -based  on  something  like  four  thousand  speci- 
mens (the  contents  of  over  two  hundred  tubes,  representing 
the  captures  of  nearly  as  many  days,  made  in  all  sorts  of 
localities) — induces  us,  however,  to  believe  that  most  of  these 
statements  will  be  found  to  be  fairly  accurate,  and  renders  it 
highly  improbable  that  any  species  really  common  has  been 
overlooked. 

In  the  majority  of  cases  we  have  thought  it  desirable  to  give 
a  list  of  the  localities  in  which  we  have  taken  the  species, 
however  common,  adding  (and  tiiis  is  the  essential  part)  the 
month,  sex,  and  condition  of  the  specimens — whether  adult, 
immature,  or  very  young — in  the  hope  of  throwing  some 
light  on  their  life-histories,  a  branch  of  the  subject  which  has 
not  yet  received  the  attention  it  deserves.  The  yearly  cycle 
of  a  number  of  species,  that  is  whether  they  are  single  or 
double -brooded,  etc.,  can  thus  be  made  out  with  tolerable 
certainty. 

In  the  matter  of  arrangement  of  the  species  we  follow  in 
the  main  that  given  by  Cambridge  at  the  end  of  the  "  Spiders 
of  Dorset,"  but  the  Theridiidcc  are  grouped  under  the  genera 
given  in  Simon's  "Arachnidea  de  France."     The  name  under 

'  Since  the  aliove  was  written  we  hive  (May  1894)  obtained  these  two 
species;  also  Sinia  liamata  (CI.),.  ChiracaiUhium  cami/ex  (F»br  ),  anil  a  lew 
ether  intarcstiag  apWers  at  Callander. 
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which  a  spider  is  described,  in  BlackwalFs  "  History  "  or  in 
Cambridge's  "Spiders  of  Dorset,"  is  given  where  it  differs 
from  that  employed  by  us. 

All  doubtful  specimens  have  been  submitted  to  Mr  Cam- 
bridge, whose  invaluable  aid,  at  all  times  so  willingly 
rendered,  we  would  here  gratefully  acknowledge.  The 
identification  of  most  of  the  species  now  recorded  for  the 
first  time  as  Scottish,  has  been  verified  by  him. 

Besides  true  spiders  (Araneidea),  the  collection  contains  a 
considerable  number  of  specimens  belongiug  to  other  orders 
of  Arachnida,  namely,  "Harvestmen"  {Phalangidea)  and 
"  Pseudo-Scorpions "  (Chernetidea) :  these  we  propose  to 
enumerate  in  a  subsequent  paper. 


SYSTEMATIC  LIST  OF  SPECIES. 
Order  ARAN  EI  DE  A. 
Family  DTSDERIDJE. 

Dysdera  cambridgii,  Thor. 

Dysdera  erythrina^  Black  wall's  Spid.  Great  Brit,  and  Irel. 

Very  rare,  a  single  example  (an  adult  female)  captured 
under  a  stone  on  the  links  immediately  to  the  west  of 
Petty  cur,  on  the  Fife  coast,  29th  June  1889,  being  the 
only  one  as  yet  detected,^  As  females  of  D,  cambridgii, 
Thor.,  cannot  with  certainty  be  distinguished  from  those  of 
D.  crocata,  C.  Koch  {  =  D.  rubicunda,  Bl.),  we  have  been 
led  to  refer  this  specimen  to  the  former  species  mainly  upon 
general  grounds,  such  as  its  greater  abundance  and  more 
northerly  distribution  in  England.  The  Eev.  0.  P.  Cambridge 
has  seen  the  specimen,  and  also  thinks  it  most  likely  belongs 
to  this  species.  This  record  is  the  first  for  Scotland.  In 
England  it  has  been  found  at  various  localities  from  Corn- 
wall to  Lincolnshire. 

^  Since  the  above  was  sent  to  pref>s,  Mr  Eagle  Clarke  has  shown  ns  another 
adnlt  female,  which  was  found  on  the  south  side  of  the  Calton  Hill,  Edin- 
burgh, in  the  beginning  of  Mny  1894. 
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Harpactes  bomborgii  (Scop.). 

Dyadem  homhergH,  K,  Spid.  Qrut  Brit,  and  Irel. 

Locally  Bot  uncommon,  but  not  yet  detected  fai  inland. 
TVhile  the  majority  probably  breed  about  tbe  beginning  of 
Biimmer,  others  appear  not  to  reach  maturity  till  much  later 
iu  the  year. 

BiBcbford  Hi11,  Dec.,  adnlt  is  and  $b;  Do.,  UbkIi,  lereral  ;a; 
Aberiloar,  April,  t  >d.,  otken  of  both  axuet  iuiinstnre;  Artbar'a  Seat, 
April  and  May,  S*  Bud  Sa,  aome  of  each  ad.;  Uorningaide,  June,  ad.  £  ; 
Braid  Hillt,  Auguat,  two  balf-giDwa  ;  Isle  of  Haf,  Aognat,  £  and  two  5  a. 

Seerestria  senocnlata  (L.). 

Everywhere  common  from  the  coast  to  the  most  inland 
localities,  hiding  in  crevices  of  rocks  and  walls,  among  loose 
stones,  and  less  frequently  under  the  bark  of  old  trees : 
hibernates  in  its  snug  silken  cell :  females,  as  is  so  frequently 
the  case  in  this  group,  much  oftener  met  with  than  males, 
and  probably  much  longer  lived.  According  to  Blackwall, 
this  spider  lays  its  egga  in  May  or  June,  takes  two  years 
to  reach  maturity,  and  has  been  known  to  live  four  years. 
As  we  find  very  young  individuals  during  winter,  it  would 
seem  that  the  eggs  do  not  hatch  for  several  months  after 
they  are  laid. 

Colinton,  Morton,  etc.,  Jan.,  many  very  young,  others  (  9  e)  of  all  sizes  up 
to  a  few  full  grown;  Blackford  Hill,  Feb.,  one  S  and  a  few  9  b  ad.,  many 
imm.  9  a  of  various  ages;  Kinghorn,  March,  many,  mostly  imm.,  9  s  greatly 
predomicattQg ;  Aberiiow,  April,  ada.  of  both  seiea  and  many  imm. ;  Morton, 
May,  several  S  s,  more  9  ",  ad.  and  imm. ;  Largo  Links,  Aug. ,  9  a  ad,  and 
imm.j  Arthur's  Seat,  Aug.,  very  young;  Isls  of  May,  Aug.  and  Sept., 
several  acJ.  9a;  Aberlady,  Sept.  and  Oct.,  some  ad.  pa;  Craigmillar  and 
ToTduff,  Nov.,  S  and  aeveral  fa  ad.,  others  imm,;  Blackford  Hill,  three 
Sa  and  niimeroua  9s,  both  ad.  and  imm.;  Bridge  of  Allan,  Doc,  a  fnll- 
gronn   9,  and  several  very  young;  etc. 

Oonops  pulcher,  Tempi. 

This  minute  .spider  is  widely  but  rather  sparingly  dis- 
tributed.  The  majority  probably  pair  in  spiing  and  summer ; 
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but,  like  other  species  of  the  family,  adults,  especially  females, 
occur  at  other  seasons  of  the  year. 

Comiston,  Jan.,  9  ;  Braids,  under  whins,  Feb.,  four  9s;  Hilleod,  Feb., 
9  imoD. ;  Rosslyn,  March,  many  9  s;  near  Eirknewton,  March,  several  ^s 
and  9  s ;  Arthur's  Seat,  March  and  April,  a  few ;  Dalmeny  Park,  March  and 
April,  three  9  s ;  Aberdour  and  Inverkeithing,  April,  ad.  $  and  several  9  s ; 
Longniddry  Quairy,  June,  ad.  <^  s  and  9  s  common,  and  a  number  imm. ; 
Largo  Links,  Aug,,  two  9s;  Blackford  Hill,  Dec,  one  £  and  several  9  8 
hybemating  among  stones. 


Family  DRASSIDA 

Micaria  pulicaria  (Sund.). 

Drassus  nitens  +  D,  miccuiSf  Bl.  Spid.  Great  Brit,  and  Irel. 

Frequent,  though  never  numerpus,  on  banks  and  commons 
near  the  sea ;  less  common  inland ;  adults  during  spring  and 
summer.  Spiders  as  a  rule  avoid  the  company  of  ants,  which 
prey  upon  them ;  but  the  present  species  (doubtless  protected 
by  its  ant-like  form)  seems,  in  common  with  other  well- 
known  instances,  to  be  an  exception,  for  it  may  often  be  seen 
bustling  about  on  a  sunny  bank  in  the  midst  of  numbers  of 
these  busy  creatures. 

Salisbury  Crags,  in  silken  cells  under  stones,  March  and  April,  ^  and 
three  9  s,  some  imm. ;  Arthur's  Seat  above  Duddingston,  March,  two  9  s ; 
Pettycur,  March,  ^  and  imm.  9  ;  Aberdour,  April,  three  ^s(two  ad.)  and 
four  9s  (two  ad.);  Braids,  April,  9;  Do.,  Aug.,  9  imm.;  Longniddry, 
June,  two  ad.  9s;  Largo  Links,  Aug.,  S  imm.;  West  Wemyss  Station, 
Sept.,  two  9s  (one  imm.);  Gosford  Links,  Sept.,  9  imm.;  Luffness  Links, 
Oct.,  6  imm.  and  9  ;  Pentlands  above  Bonaly,  Oct.,  9  ;  etc. 

Prosthesima  nigrita  (Fabr.). 

Drassus  piisillHSf  Bl.  Spid.  Great  Brit,  and  Irel. 

Rare,  five  males  and  females  (all  more  or  less  immature) 
captured  on  Luffness  Links  on  5th  October  1893,  being  the 
only  examples  we  have  met  with  in  the  district ;  they  were 
hidden  among  drifted  sand  about  the  stems  of  Ammophila 
arenaria.  The  only  previous  record  for  Scotland  appears  to 
be  that  of  Mr  Cambridge,  who  detected  the  species  on 
Arthur's  Seat  in  June  1861. 
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Drassas  blackwallii,  Thor. 

Diassiis  im-iaui,  Bl.  Spid.  Great  Brit,  uid  Irel. 

We  have  not  been  so  fortunate  as  to  meet  with  this  spider, 
but  Mr  Cambridge  captured  a  specimen  among  stonea  on 
Arthur's  Seat  in  June  1861.  Careful  search  about  outhouses 
and  old  buildings  after  nightfall  would  probably  reveal  its 
presence  in  a  number  of  localities. 

Drassus  troglodytes,  C.  L.  Koch. 

Dnissui  elavatuT,  BI.  Spid.  Great  Brit.  And  Irel. 

Widely  distributed,  and  fairly  common  under  stones,  etc., 
lying  on  sunny  banks  and  hillsides.  It  seems  to  be  more  of 
an  upland  species  than  the  next ;  on  the  southern  slopes  of 
the  Pentlands,  for  instance,  we  find  it  the  more  frequent  of 
the  two.     Adult  during  the  summer  months. 

Eavelam  Moor  and  south  side  of  Ciirntthy  (PeutlandB),  March,  i  aod  two 
9  b  imin.  1  Pettyi^ur  Links,  Marcli.  fire  6a  and  one  ?,  all  imm. ;  Inver- 
keithiiig,  April,  $  nenlyad. ;  Braid  Hills,  Aug.,  four  9a;  LnSassa  Linka 
and  Gajford,  Sept,  aod  Out.,  eight  or  nioe  ?  a,  mostly  imm.;  summit  of 
West  Kipp  (PeutlaiJii-).  Oc,  S  inini.  ;  Pentlands  above  BoRhall,  Oct., 
five  or  six  i  s  and  9  s  imm. ;  Lothianburn  and  road  South  of  Daluiahoy 
Hill,  Nov..  numbers  ol  both  aexes  immature;  etc. 

Drassus  lapidosua  (Walck.), 

Drassus  lapidicolciis,  Bl.  Spid.  Great  Brit,  and  Irel. 

Generally  distributed,  and  in  most  localities  a  plentiful 
species  at  all  times  of  the  year.  Examples,  however,  with 
the  reproductive  organs  fully  developed,  practically  occur 
only  towards  the  close  of  spring  and  during  summer,  and 
they  are  then  probably  more  than  one  year  old. 

Braids  and  Hillend,  under  whins,  Feb.,  imm.  i  s  and  9  3  tn  about  equal 
numbers;  Kirknewton,  Bl[u:kford  Hill,  and  Lonanlce  (Pentlands),  March, 
nnniproua  d  a  and  9  s  imm.;  Pettycur,  end  of  March,  9  aiL  .ind  others  of 
both  sexe^  imm.;  Aberdour  and  Ddmahoy,  April,  ad.  da  and  9  s,  othcra 
imm. ;  Arthur's  Seat  aud  Aberlady,  May  and  June,  both  sexes  ad. ;  Peebles 
and  Penicuik,  July,  several  9  a,  one  ad. ;  Isle  of  May,  Aug.,  one  6  ^outig  ; 
Abcdady,  Sept.,  ia  and  9s  imm.;  Bonalj,  Ravelrig,  and  Knllion  Green, 
Oct.  and  Nov.,  js  and  9a,  some  of  latter  large,  but  all  atill  immature; 
Braids  and  Swanstou,  Nov.,  i  and  9  a  imm. ;  Bridge  of  Allan,  Dec,  two  $s 
scarcely  half-grown ;  etc. 
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Clubiona  grisea,  L.  Koch. 

Clubiona  holosericea,  Bl.  Spid.  Great  Brit,  and  Irel. 

Apparently  local,  but  seemingly  plentiful  where  it  does 
occur.  Adults  in  autumn.  In  the  south  of  England  and  in 
France,  according  to  Mr  Cambridge  and  M.  Simon,  this 
species  pairs  about  May. 

Lnffness  Links,  about  the  marshes  and  ditches,  Sept.  and  Oct.  1893,  ad. 

^8  and   9  8  equally  common,  especially  among  iris,  where  dozens  might 

have  been  captured   in  a  few    minutes.      Identification    verified    by    Mr 

Cambridge.     The  only  other  record  for  Scotland  was  furnished  by  Dr  Hardy, 

from  Berwickshire. 

Clubiona  terrestris,  Westr. 

CluHona  amarantha,  61.  Spid.  Great  Brit,  and  Irel. 

Generally  distributed,  and  (especially  females)  very  common 
among  rough  herbage,  underwood,  etc.  Pairs  towards  close 
of  spring  and  in  early  part  of  summer,  when,  and  until  the 
foliage  drops  in  autumn,  great  numbers  may  be  found  on 
beech  hedges,  bramble  thickets,  etc.,  concealed  in  folded 
leaves. 

Braids,  under  whins,  Feb.,  9  ;  Rosslyn,  March,  <J ;  Blackford  Hill  and 
Eirknewton,  March,  several  young  9  a  ;  Pettycur,  end  of  March,  two  9  s 
ad.,  and  numerous  young  9  s ;  Aberdour,  April,  two  9  s  ad.,  others  imma- 
ture of  various  ages;  Hopetoun  and  Dalkeith,  April,  9s  imm.;  Balerno, 
April  and  May,  9  sad.  and  imm.,  ad.  6 s  early  in  June  ;  Seafield,  etc.,  end  of 
June,  ad.  9  s,  and  many  very  young  ;  Dreghorn,  Rosslyn,  and  Penicuik,  July, 
common  on  beech  hedges,  etc.,  mostly  immature  or  young,  several  ad.  9  s 
beside  their  eggs  or  newly-hatched  progeny;  Eirknewton,  Leven,  Wemyss, 
etc.,  August,  a  few  ad.  9  s,  many  immature  and  young  ;  Pentlands,  Sept,  6 
and  two  9  8  imm.;  Luffuess  Links,  Sept.,  many  imm.,  some  quite  young; 
Dalmahoy,  Nov.,  two  9  s  imm.;  Bridge  of  Allan,  Dec,  four  9  s  imm.;  etc. 

Clubiona  reclnsa,  Cambr. 

Widely  distributed,  but  not  so  common  as  the  last,  to 
which  it  is  closely  related  both  in  habits  and  appearance. 
We  have  found  no  adult  males,  but  it  seems  clear  that 
pairing  takes  place  here  in  summer,  as  M.  Simon  has 
observed  in  France. 

By  Braidbum,  under  bank,  Feb.,  two  9s  ad.  and  young;  Hillend,  Feb., 
9  imm.;  Eirknewton,  Balerno,  and  Loganlee,  March,  several  9  8,  some 
young,  others  well  grown  but  still  immature ;  Aberdour,  April,  half-a-dozen 
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$  s,  oue  od.,  otliera  joang  or  immttuie;  Rasnljil  and  Prnicaik,  July,  a.d, 
93  1  KirkiiBwton,  9th  Ang.,  nnmeroua  aJ.  9s  bfaide  their  egga  in  Tolded 
loaves  of  hoDeysDckle  ;  yfi-st  WeiuyBS  Station,  oiider  loose  bark  on  old  paling, 
Aug.,  a  number  of  ad.  fit,  ulau  many  iiniu.  and  youug ;  Baleruo,  Sept., 
9  gtti»  grovn  ;  Boghall,  Oi:t.,  three  $  s  imm. ;  etc. 

Clnbiona  pallidula,  C&. 

Cluliiiraa  epivicla*,  Bl.  Spid.  Great  Brit,  and  Ire!, 
llare.  In  September  18S8,  Temales  of  this  species  were 
fairly  numerous  iu  folded  beecli  leaTea,  on  a  hedge  near 
Gullane  in  East  Lothian,  but  we  have  not  yet  detected  it 
elsewhere  in  the  district.  Specimens  submitted  to  Mr 
Cambridge  for  verification.  Has  been  recorded  from  a,  few 
localities  in  the  west  and  north  of  Scotland. 

Olubiona  holosericea,  De  Geer. 
Rare.     Two  mature  females  {identification  verified  by  Mr 

Cambridge),  and  several  immature  examples,  probably  also 
belonging  to  this  species,  were  obtained  under  logs  on 
Luflhess  Links,  on  14th  September  1888;  and  on  23rd 
Miiich  1890,  an  adnlt  female  was  taken  near  Edinburgh, 
llecorded  from  near  Aberdeen  and  Paisley.  It  is  not  unlikely 
that,  iu  the  immature  state,  examples  of  both  this  and  the 
previous  species  have  been  passed  over  by  us  as  belonging 
to  oue  of  the  commoner  kinds. 

Clubiona  brevipea,  Bl. 

Apparently  far  from  common.  In  April  ISQ'd  we  captured 
three  females,  not  quite  mature,  near  Aberdour  in  Fife.  Mr 
Cambridge  records  having  found  it  on  the  I'eutlaiids  above 
Ourrie,  in  June  ISijl,  and  Dr  Hardy  has  taken  it  in  Berwick- 
shire. 

Clubiona  compta,  C.  L.  Koch. 
Generally  distributed  and  fairly  common.    Adults  of  both 
sexes   found   iu   summer.     In   France  the  male  is  already 
adult  in  April. 

Blackford  Hill,  by  Braidbum,  Rosalyn,  and  Ciirrie,  March,  a  number  of 
hal(-Krt>wn  females ;  Aberdour,  April,  s  and  four  9  s— two  of  the  latter  ad. ; 
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Aberlady,  May,  ad.  6  and  9 ;  Dregliorn,  June,  ad.  S  ;  Rosslyn,  July, 
numbers  of  various  ages,  a  few  ^s  ad.;  near  Leven,  Aug.,  several  (^simm. ; 
Greenbank,  under  loose  bark  oa  old  paling,  Dec.,  two  Js,  one  mature. 

Clubiona  trivialis,  L.  Koch. 

Local, — being  partial  to  heathery  moors;  but  fairly 
common  where  it  occurs.  Both  sexes  are  to  be  met  with 
in  the  adult  state  during  summer,  when  the  female  con- 
structs a  small  silken  cell  among  twigs  of  heather,  in  which 
she  deposits  her  eggs  and  takes  up  her  abode. 

Raveusnook  Moor  near  Penicuik,  28th  July  1893,  two  ad.  <^s  and  an 
imm.  9;  Moor  near  West  Wemyss  Station,  Fife,  Aug.,  ad.  <Js  and  9  8 
common,  a  number  of  the  latter  in  their  silken  cells ;  Bavelaw  Moss,  and 
Pentlands  near  AUermuir  burn,  Sept.,  9s,  several  imm.;  Pentlands  above 
Boghall,  Oct.,  two  ad.  9  8.  Taken  by  Mr  Cambridge  on  the  Pentlands  in 
June  1861. 

Clubiona  diversa,  Cb. 

ClvMona  pallenSy  Cambr.  Spid.  Dorset. 

Widely  distributed,  occurring  in  many  localities  about  the 
roots  of  grass,  moss,  etc.,  but  always  in  very  limited  numbers. 
Both  sexes  occur  in  the  adult  state  in  autumn  as  well  as  in 
spring.  Mr  Cambridge  (who  has  seen  some  of  our  speci- 
mens) regards  this  as  one  of  the  rarer  British  species.  It 
has  already  been  recorded,  however,  from  a  few  Scottish 
localities. 

Near  Eirknewton,  March,  two  9  s,  one  young ;  Loganlee  (Pentlands),  end 
of  March,  one  6  ;  Lead  burn,  March,  two  ad.  6  s  and  several  9  8 ;  West 
Wemyss  Moor,  Aug.,  ad.  <J  ;  Luflfness,  Sept.,  ad.  <J  ;  Gosford,  Sept.,  ad.  <J  ; 
Luffness  Links,  Oct.,  S  and  two  9s;  Pentlands,  near  Boghall,  Oct.,  two<;s 
and  three  9s,  others  imm.;  roadside,  south  of  Dalmahoy  Hill,  Nov.,  one  9 
imm.;  Ochils  above  Bridge  of  Allan,  at  roots  of  heather,  Dec,  ad.  $  and 
two  9  s. 

Clubiona  subtilis,  L.  Koch. 

Clubiona  pallens,  Bl.  Spid.  Great  Brit,  and  Irel. 

Apparently  a  rare  species  here,  a  single  example — ^an  adult 
female — taken  near  Temple,  on  27th  July  1893,  being  the 
only  one  as  yet  detected.  Tliis  is  its  first  record  for 
Scotland. 
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Zora  spinlmana  (Suml.)- 

BeeSergt  tpinimana,  Bl.  Spid,  Great  Brit,  ai 
Hec&CTge  inaciilata,  Cambr,  3[)id.  Dorset. 

Apparently  very  local  here  as  elsewhere  in  Scotland.  It 
has  been  taken  in  Berwickshire,  aud  also  near  Aberdeec. 

West  Wamyaa,  Fifa,  at  roata  i>f  heath  in  a,  young  lir  plantfition,  28lli 
Aug.  1693,  cip;ht  s[t[;iniaDa  (three  of  tbtni  ad.  f  a),  aod  OD  4tb  Sept.  tbrea 
more  ;  roadside,  near  Largo,  7tb  Sept.,  one  ad.  $  ;  Keilsilen,  near  Largo, 
7lli  Sept.,  a  dozen,  all  more  or  teas  inimalure  ;  wood  near  KirknentoD,  oiuDDg 
lieather,  IStli  May  1894,   i  and  two  9  s  ad.,  iiud  a  nnmber  half-gronn. 


Mlcaxiosoma  festiva  (C.  L.  K.). 

Drassvs  pTBpiiiq^iiLa,  Bl.  Spid.  Great  Brit,  and  Irel, 
FhrumlUli-uisfcdivus,  Carobr.  Spid,  Doi'aet. 

Very  local.  Mr  Cambridge  found  it  not  uDcominon  on 
Arthur's  Seat  in  June  1861,  but  up  to  the  present  time  we 
have  failed  to  rediscover  it  in  that  locality.  We  have, 
however,  met  with  it  under  atones  on  a  rough  bank  over- 
looking the  harbour  at  Aberdour,  where,  in  April  1893, 
numerous  specimens  were  captured,  a  few  of  them  being 
adult  males. 


AgroSca  proxima,  Cambr. 

Widely  distributed  and  fairly  common.  The  majority 
probably  attain  maturity  in  spring  aud  early  summer :  adult 
females  and  very  young  examples  frequent  in  autumn. 
None  of  our  specimens,  seveval  of  which  have  been  shown 
to  Mr  Cambridge,  are  referable  to  the  closely-allied  form 
A.  hiinnea  (Bl.). 

Dalmenj  Park,  28th  Jan.,  one  9  ;  West  Wemjsa  Station,  at  roola  of  heath 
in  young  fir  plantatioo,  26th  Ang.,  S  and  two  9a  ad.;  and  at  same  place  on 
4th  September,  three  ad.  9  a  and  one  imm. ;  roadaide  near  Largo,  7th  Sept., 
ad.  9  i  Bavflaw  Moor,  and  Pentlandsabove  Gleneorsa,  Sept,,  two  9  a  aii.  and 
several  young;  Lulfiiess  Links,  Oosford,  Oullanc,  and  Tyniiighame,  Sept., 
several  ad.  99,  others  not  quite  mature,  and  numerous  juveniles  ;  Buckatone, 
North  Morton,  and  Bunaly,  Oct.  and  Nov.,  several  9  s  not  quite  mature. 
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Agro^ca  gracilipes  (Blackw.). 

AgeUfia  gracilipes^  Bl.  Spid.  Great  Brit,  and  Irel. 
Liocranum  gracilipes^  Cambr.  Spid.  Dorset. 

Apparently  very  far  frooi  common,  a  single  specimen — an 
immature  female,  identified  by  Mr  Cambridge — taken  at 
Pettycur  in  April  1893  being  the  only  one  as  yet  detected. 
Mr  Cambridge  informs  ns  that  the  only  other  Scottish 
example  he  has  seen  was  taken  near  Paisley. 


Family  DICTYNIDiE. 

Dictjma  arundinacea  (Linn.). 

Ergatis  benigna^  Bl.  Spid.  Great  Brit,  and  Irel. 

Locally  common,  but  practically  confined  to  uncultivated 
spots  covered  with  tall  heather,  on  the  branches  of  which  it 
constructs  its  slight  snare  and  domicile.  Both  sexes  are 
adult  in  May,  and  are  then  to  be  found  living  together  in 
the  same  webs. 

Bavelaw  Moss,  Maj,  ad.  Ss  and  $s;  Do.,  Sept.,  numbers  imm.; 
Ravensnook  Moor  near  Penicuik,  July,  one  ad.  9 ,  and  numerous  imm. 
examples  of  both  sexes;  Moss  near  Thornton,  Fife,  Aug.  and  Sept., 
abundant  bat  imm.,  mostly  on  heather — some  on  spruces  and  also  on 
rushes;  Dmmshoreland  Moor,  Sept.,  a  few  imm.;  near  Bridge  of  Allan, 
Dec,  several  very  young  examples  on  heather;  etc. 

Dictjrna  arenicola,  Cb.  (ep.  n.). 

In  Sept.  1893,  numerous  immature  examples  of  a  Dictyna 
not  unlike  the  last  species,  but  much  paler,  were  obtained 
about  the  roots  of  "  marram "  grass  on  the  sandhills  at  the 
far  end  of  Lufifness  Links,  and  skirting  the  eastern  shore  of 
Aberlady  Bay.  A  few  were  shown  to  Mr  Cambridge,  who 
replied: — "These  are  pale  specimens,  but  strongly  marked 
and  very  like  D.  borealis,  Cambr.  (from  Greenland),  but 
being  quite  young  I  should  hesitate  to  name  them  so. 
Adults  from  the  same  locality  as  these  were  found  in  would 
be  very  desirable."  Accordingly  in  the  beginning  of  June 
1894  we  revisited  the  spot,  and  were  fortunate  enough  to 
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find  a  few  adults  running  in  the  Bnnaiiiuo  on  the  warm  sand.  J 

All  were  malea,  however,  and  as  the  type  of  bormlis  is  a  • 

female,  the  discovery  of  adult  females  of  the  Lnfl'nesa  spider  I 

was  most  important.     A  second  search  having  produced  ouly  1 

one  or  two  more  malea,  a  third  visit  to  the  sandhills  was  1 

made  on  IGth  June,  this  time  with  complete  success.     At  I 

firat  only  males  (fully  a  dozen)  were  obtained,  all  running  aa  I 

before  on  the  warm  sand.     The  "  marram  "  grass  and  thistle-  I 

heads  were  searched  and  swept  in  vajn   for  the   female*  I 

which  iu  tiie  end  w«re  found  by  the  merest  chance  concealed  J 

in  bits  of  dry  seaweed  {Fiums)  and  withered  leaves  lying  on  I 

the  sand.     In  these  tliey  had  constructed  their  domiciles  I 

and  placed  their  egg-cocoons,  of  which  they  make  several,  I 

each  containing  about  lifteen  to  twenty  eggs  (three  opened  I 

contained  sixteen,  seventeen,  and  nineteen  respectively;  and  I 

one  opened  iu  the  beginning  of  July  contained  newly  hatched  J 

young).     The  discovery  of  this  habit  at  once  revealed  their  { 

presence  iu  considerable  numbers.     After  examining  about  I 
a  dozen  of  each  sex,  Mr  Cambridge  has  come  to  the  coa-J 
elusion  that  they  belong  to  an  undeacribed  species.      "%fm 
would  propose  for  it,"  he  writes,  "  the  name  Dic/i/na  arenicola, 
nearly  aUied  to,  but,  I  think,  quite  distinct  from  D.  borealis, 
Cambr.,  from  North  Greenland  {Ann.  and  Mag.  Nat.  Hist, 
1877,  p.  273)."     This  new  form  is  described  (and  figured)  by 
Mr  Cambridge  in  an  Appendix  to  the  present  paper  (p.  589, 
I'l.  XII.). 

Amanroliius  fenestralis,  Str. 

Ciidfio  atrox,  Bl.  Spid,  Great  Brit,  nnd  Irel. 
Universally  distributed  and  very  common,  from  the  Isle  of 
May  to  the  most  inland  localities,  making  its  dens  in  holes 
in  walls,  crevices  in  rocks,  under  loose  bark  on  old  trees,  in 
dense  whin  bushes,  etc. ;  occasionally  also  in  houses,  where, 
however,  it  gives  place  to  the  next  species.  We  have  noted 
adults  of  both  sexes  in  every  season  of  the  year,  and  very 
young  examples  in  mid-winter  as  well  as  during  summer. 
In  August  last,  specimens  of  all  ages  (including  adult  males) 
were  shaken  out  of  the  debris  under  whin  bushes  on  the 
Braid  Hills. 
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Amanrobius  similis  (61.). 

Ciniflo  dmilist  Bl.  Spid.  Great  Brit,  and  Irel. 

Widely  distributed  and  common,  but  not  nearly  so 
abundant  as  the  preceding  species ;  chiefly  an  inhabitant 
of  houses,  and  holes  in  walls  in  their  immediate  vicinity. 
Adults  noted  from  autumn  to  spring. 

Morningside  Park,  Edinburgh,  in  house,  Jan.,  Oct.,  and  Dec,  ad.  <;s  and 
9  s  common ;   Dalmeny,  March,   S  and  several  9  s ;  rocks  near  Kinghom, 
and  on  Arthur's  Seat,  March,  several  9  s,  some  imm. ;  Hopetoun,  in  green- 
house, April,  i  ;  Aberlady,  on  garden  walls,  etc.,  Sept.  and  Oct.,  numerous 
6  8  and  9  s  ;  rocks  at  Blackford  Hill  Quarry,  Dec,  6  aud  three  9  s ;  etc. 

Amaurobius  ferox  (Walck.). 

Ciniflo  feroXf  Bl.  Spid.  Great  Brit,  and  Irel. 

Apparently  rare,  the  three  examples  mentioned  below 
being  the  only  ones  we  have  yet  met  with.  Although 
common  in  England,  especially  in  the  southern  counties,  it 
does  not  appear  to  have  been  previously  noticed  in  Scotland. 

On  kitchen  hearth,  18  Morningside  Park,  Edinburgh,  29th  March  1893, 
an  adult  i  (another  escaped) ;  Aberdour,  among  stones  on  steep  bank  a  little 
to  the  east  of  the  village,  and  overlooking  the  harbour,  6th  April  1893,  an 
adult  9. 

Family  AGELENID^. 

Arg3nroneta  aquatica  (Clk.). 

The  water-spider  must  be  regarded  as  a  very  local  species, 
although  it  doubtless  occurs  in  other  localities  than  the  two 
from  which  it  has  already  been  recorded :  suitable  habitats, 
however,  are  now  scarce  in  the  district. 

The  known  localities  are: — Luffness  Marshes  near  Aberlady,  where  the 
species  was  detected  by  Mr  A.  Gray  in  1884  (Proc.  Roy,  Phys,  Soc.,  viii., 
504) ;  and  Bavelaw  Moss  near  Balerno,  where  Mr  A.  B.  Herbert  discovered 
it  in  August  1885  (Proc.  Edin.  Nat,  Field  Club,  i.,  297).  Our  collection 
contains  adults  of  both  sexes  and  immature  examples  taken  in  these  habitats 
in  March,  April,  May,  aud  June ;  also  specimens  taken  in  September.  The 
chief  plant  in  the  pools  it  inhabits  at  Luffness  is  Chara  hispida,  those  at 
Bavelaw  are  filled  with  Sphagnwn  cicspidatum. 
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Cryphoeca  syMcola  (C.  L.  Kocb).  ' 

Ttgenaria  aglvicola,  B!.  Spid.  Great  Brit,  and  Irel, 
Widely  distributed  and  eomtnon,  especially  in  sub-alpiiie 
districts,  where  any  number  of  specimens  may  be  obtained 
under  loose  stones  on  the  topa  of  old  walla.     Adults  of  both 
sexes  from  autumn  to  spring. 

Mortonljall,  under  bark,  Feb.,  two  98;  Halend  Wood.  Pentlands,  under 
stones,  Peb.,  numerotia  if  a  niid  V  b,  botli  ad.  atiil  imm.  ;  Banaly  Glen, 
under  bentber,  Raaslyn,  WoodbouaeUe,  Kirknewton,  Braid,  Bavelttw  Moas, 
l-'raiglockhiLrt  Wood,  Ourrie  Moor,  moatl;  on  walls,  Mircli,  many  ad.  is 
ftnd  9s:  Diitmeny,  April,  two  f  s;  Kavensnoak  Moor,  Jnly,  saveral  imin. 
ia  and  fa;  Kailsdeti,  and  Lundin  Tower,  near  Leren,  Sept.,  Sa  and  9a; 
Bonalj,  North  Morton,  and  RuUion  Gresu,  Oct.,  ad.  ,fBand  9  8;  Swanfitoo, 
Nov.,  Dumerons  fa,  moatlj  imm. ;  Gomiatoii,  ToriliilT,  and  Bridge  of  Allan, 
Doc.,  a  good  many  of  both  eciea,  some  immature;  etc. 

Tegenaria  derhamii  (Scoji ). 

Tegemiria  civiiia,  Bl.  Spiil.  Great  Brit,  and  Irel. 
This,  the  common  house-spider,  is,  it  need  hardly  be  said, 
a  <jenerally  distributed  and  abundant  speciea,  inhabiting 
dwelling-houses  and  other  buildings.  On  two  occasions  only 
have  we  met  with  it  out  of  doors,  namely,  on  Salisbury  Crags 
in  April,  and  on  the  Isle  of  May  in  August — in  each  instance 
a  single  specimen  under  stones.  Adults  probably  occur 
throughout  the  year ;  we  have  noted  them  in  spring,  autumn, 
and  winter. 

Textrix  denticulata  (Oliv.). 

Texlrix  lijcosina,  lil.  Spid.  Great  Brit,  auil  Irel. 

Generally  distributed  and  very  common  on  the  hills  as 
well  as  on  the  plains.  Every  locality  examined^the  Isle  of 
May  included — has  yielded  it.  Hibernates  under  stones, 
etc.,  in  a  silken  cell.  Adults  and  immature  examples 
iibserved  at  all  seasons ;  very  young  examples  noted  in 
December  and  January,  also  in  June  and  August.  M.  Simon 
mentions  only  the  summer  breeding-time. 

Hahnia  elegans  (Bl.). 

/Ifiekna  elcgans,  lil.  Sjiid.  Great  Brit,  aud  Iral. 

Rare,  the  only  examples  we  have  met  with  being  a  few 
taken  near  Kilconquhar  in   Fife  last  September,  as    noted 
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below.  The  present  seems  to  be  the  first  record  of  its 
capture  in  a  Scottish  locality,  Coldmartin  Moss  not  being 
in  Berwickshire,  as  stated  in  Mr  Cambridge's  1877  paper 
{Entomologist,  1877,  p.  174),  but  near  Wooler  in  Northum- 
berland. 

Among  damp  moss  ia  a  swampy  spot  between  Kilconquhar  Railway  Station 
and  the  village,  5th  Sept.  1893,  three  <J  s  and  five  9  s. 

Hahnia  nava  (BI.). 

Agelena  iiava,  Bl.  Spid.  Great  Brit,  and  Irel. 

Among  small  loose  stones,  etc.,  on  hilly  places,  not  un- 
common ;  and,  curiously  enough,  not  hitherto  recorded  from 
Scotland.     Adults  of  both  sexes  from  October  to  May. 

Pentlands  above  Boghall,  among  loose  stones,  Oct.,  about  a  dozen,  some 
of  both  sexes  mature;  North  Morton,  Oct.,  ad.  i  ;  Braid  Hills*,  among  debris 
under  whin  bushes  and  among  small  stones,  Nov.,  <$  and  five  ?s;  again, 
Feb.  and  May,  ad.  9s;  Salisbury  Crags,  March,  three  S  s  and  one  9  ; 
Arthur's  Seat,  March,  numerous,  mostly  6  s ;  again,  April,  mostly  9  s. 

Hahnia  montana  (BL). 

Agelena  montana,  Bl.  Spid.  Great  Brit,  and  Irel. 

Among  loose  stones,  etc.,  in  hilly  districts;  apparently 
rather  less  common  than  the  preceding;  was  taken  on  the 
Pentlands  above  Currie  by  Mr  Cambridge  in  June  1861; 
has  also  been  recorded  from  Berwickshire,  and  one  or  two 
other  Scottish  localities. 

Blackford  Hill,  March,  three  9  s,  one  of  them  mature;  Pentlands  by  path 
leading  from  Glencorse  Reservoir  to  Currie,  Sept. ,  a  dozen  9  s,  some  ad,  and 
one  (J  imm. ;  south  side  of  Turnhouse  Hill,  Pentlands,  Oct,  several  9  s, 
mostly  imm. ;  Braid  Hills,  Oct.,  one  9  ,  others  imm. 


Family  THERIDIID-E. 
Ero  furcata  (Till.). 

Theridion  variegatum,  Bl.  Spid.  Great  Brit,  and  Irel. 
Ero  thoracica,  Cambr.  Spid.  Dorset. 

Generally  distributed,  but  never  numerous,  seldom  more 
than  two  or  three  being  found  together.  Apparently  to  be 
found  adult  from  early  spring  till  autumn. 


sis  Proeet^inge  % 


My  Briidliuni  nbove  Grefabniik,  Feb.  and  Harcli,  Tduf  ad.  9  b  ;   Braid  Hilla,'  j 
Full.,  ad.    i   and  yoatig  9;  Hilland,  Feb.,    9i    Bonaly  Gkn,   Mnrcli,  ?;   i 
WmidhDiiaelce,  Marcl],  t  »nrl  two  jonng ;  Fattyour,  March,   9  ;  Aberdour, 
April,  9  ;  Braids,  Aug..  t  \  Kilconqolisr,  Sept,  imm.  S  1  Bonaly,  Oct.,  imiD. 
C  ;  LuirncM,  Oct.,  itniii.  ?  ;  Boghall  (PeutUnds),  Oct,,  young  9 . 

Hesticus  cellulanus  (Clk.).  j 

LiKj/pkia  oTj/pik'ole^ta,  Bl.  Spid.  Great  Brit,  and  Iral.  I 

"Widely  distributed,  but  nowhere  very  common. 
UdiIpt  overhongllig  biink  by  BrAidlmm,  Feb.,  two   Js  and  two  V  a,  all 
young,  iind  une  !  ad.  i   by  ditch  »t  Comixton,   March,  hvo   fa;    Balemu, 
March,  9i   Dreghorn,   March,  young  •}  ;  July,  iiniii.  9;  Abcrdour,  AjFril. 
iniuj.   9;  Kflilailennear  Laryo,  Sept.,  9;  Bonaly,  Oi:t.,  iiiiiu.   9. 

Theridion  lineatma  (01k.). 

t'kyilaiuthis  liiicata,  Catnbr.  Spid,  Dwnot, 
Except  in  the  bleak  upland  districts,  thia  is  a  generally 
distributed  and  very  common  species.  Young  exaDiples 
are  to  be  met  with  in  the  early  part  of  the  year;  they  attain 
maturity  in  June  and  'luly,  and  immediately  after  pairing 
the  males  disappear.  The  females,  however,  are  to  be  found  , 
lieaide  their  eggs  (concealed  in  folded  leaves  on  bushes, 
liedges,  nettles,  etc.)  far  into  the  autumn,  some  lingering 
even  into  winter,  when  the  iitst  spell  of  frost  kills  tliem  off. 
The  pretty  varieties  with  tbe  red  markings  on  the  back  are 
not  uncommon. 

Corstorpliine  HUl  and  Dalkeith,  April,  several  youns ;  Gieenbank,  May, 
numbers  of  young  ;  Sealield,  etr.,  Junu,  nuuiemua  ad.  i  s  and  9  s  ;  Colinton, 
Hosslyn,  Feuicuik,  etc.,  July.  liiI.  J  a  and  9  s  (especially  thi:  latter)  very 
lommon  ;  by  Comiston  path,  Arthnr's  Seat,  KirkiiewtoD,  Braids,  etc.,  Aug,, 
9  s  beside  their  eggs,  very  common  i  Aberlady,  Gullane,  Drcm,  Li'ven, 
Keiinoway,  Largo,  etc.,  Se]>t.,  9  8  with  their  eggs  and  young,  abundant; 
Greenliiink,  Oct.,  a  few  9s;  in  Dec.  sliri veiled  up  remains  of  9  s  in  their  nests, 
and  some  very  young  examples  shaken  from  among  roots  of  grass,  etc. 

Theridion  tepidariorum,  C.  L.  K. 

Abundant  in  most  large  greenhouses  and  conservatories. 
Examples  of  all  ages  are  probably  to  be  found  at  all  seasons. 

Orchid  houses.  Bridge  of  Allan,  Jan.,  aci.  S  and  several  9  a  beside  their 
eg|^,  also  many  in  various  sta;;e3  of  immaturity  ;  Edinburgh  Botanic  Garden, 
GariicDB  at  Hopetoun,  Dalkeith,  etc.,  April,  ad.  9  s  and  young  eianiples 
is;  Gosford  Gardens,  Sept.,  ad.   9  a&d  several  imm. 
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Theridion  pictum,  Hahn. 

In  gardens  and  pleasure-grounds ;  rare.  Has  been  taken  at 
Dunkeld  by  Professor  Trail. 

Edinburgh  Botanic  Gardenj  25th  March  1893,  three  imm.  9  s  on  Arattcaria; 
Gosford  Grounds,  20th  Sept.  1893,  on  a  tall  heath,  ad.  9  and  two  young  9  s. 

Theridion  sisyphium  (Clk.). 

Theridion  nervosum,  Bl.  Spid.  Great  Brit,  and  Irel. 

A  widely  distributed  and  abundant  species.  In  the 
suburbs  of  the  city  it  is  common  in  villa  gardens,  con- 
structing its  nest  among  the  leaves  of  various  shrubs  and 
conifers — especially  Pinus  atcstriaca.  In  the  country  it  is 
chiefly  found  on  whins,  juniper,  and  tall  heather.  During 
the  pairing  season,  May  and  June,  the  males  and  females 
are  to  be  found  together  in  the  same  nest ;  the  males  then 
disappear,  and  the  females  remain  beside  their  eggs  and 
young  till  autumn,  when  they,  too,  gradually  die  off.  Young 
examples  may  be  found  in  the  nests  throughout  the  winter. 

Craighouse,  Jan.,  ad.  9  and  several  young  9  s ;  Edinburgh  Botanic 
Garden,  Colinton,  Ourrie,  Dalkeith,  March,  common,  imm.;  Aberdour, 
April,  ad.  9  and  many  imm.;  Hopetoun,  April,  ad.  i ,  and  several  imm.  9 s  ; 
Corstorphine,  Braids,  etc..  May,  June,  ad.  <J  s  and  9  s  com. ;  Dreghorn,  Penicuik, 
Rosslyn,  June,  Jaly,  9  s  beside  their  eggs,  common ;  Merchiston,  Kirknewton, 
Aug.,  9  8  common;  Balerno,  Leven,  ad.  9 sand  young;  Gosford,  Luffness, 
ad.  9  8  and  others  imm.;  Mortonhall,  Oct.,  imm.  9s;  Merchiston,  Dec, 
young  9  s  in  nests,  etc. 

Theridion  denticulatum,  Walck. 

Not  uncommon  on  ornamental  shrubs  and  conifers  in 
large  gardens  and  pleasure-grounds  in  sheltered  spots,  but 
practically  confined  to  such  localities.  Adult  about  the 
beginning  of  summer. 

Dalmeny  Park,  April,  <J  s  and  9  s,  some  nearly  mature  ;  Gosford  Grounds, 
on  conifers,  etc.,  Sept.,  numerous  imm.   ($s  and  9s;  Luffness,  Oct.,  imm. 
9  on  a  gate. 

Theridion  varians,  Hahn. 
In  same  situations  as  the  last ;  not  common. 

Hopetoun  Grounds,  April,  on  yew,  three  <J  s ;  Silverbum  near  Leven,  on 
WelHiigto7ua,  Aug.,  young  9  ;  Gosford,  Sept.,  9  and  three  young. 
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Theridion  pallens,  Bl. 

On  shrubs  and  other  low  bushes ;  not  common. 

Aberdour,  on  whins,  April,  two  9s;  Hopetoun,  on  yew,  April,  <J  and 
two  9  8  ;  Goaford,  Sept. ,  6  and  three  9  s  imm. 

Pholcomma  gibbum  (Westr.). 

Widely  distributed,  and  fairly  common  among  the  debris 
under  whin  bushes,  heather,  etc.  Adult  males  obtained  in 
autumn  as  well  as  in  spring. 

Braid  and  Blackford  Hills,  Hillend  (Pentlands),  Dreghom,  Bonaly  Glen, 
Balerno,  Feb.  and  March,  many  ad.  <$  s  and  9  s ;  Aberdour  and  Bavelaw 
Moss,  April  and  May,  a  few  S  s,  more  9  s ;  Pentlands  (near  Glencorse 
Reservoir),  Sept.,  numerous  ad.  $  s  and  9  s ;  Eeilsden  and  moss  near  Thornton 
(Fife),  Aug.  and  Sept.,  a  few  9s  ;  Mortonhall,  and  Boghall  (Pentlands),  Oct., 
a  few  9  8. 

Crustulina  guttata  (Wid.). 

Theridion  gtUtatum,  Bl.  Spid.  Gr.  Brit,  and  Irel. 
Steatoda  giUtata,  Cambr.  Spid.  Dorset. 

This  interesting  and  distinctly  marked  little  species  seems 
to  be  very  local — the  two  localities  after-mentioned  being 
the  only  places  in  which  we  have,  as  yet,  detected  it.  This 
is  the  first  record  of  it  for  Scotland. 

Braid  Hills,  near  the  west  end,  among  the  debris  under  whin  bushes,  2nd 
Feb.  1893,  two  <Js  and  a  9  ad.,  and  two  young;  same  locality,  21st  Feb., 
six  ad.  <Jsand  98;  Blackford  Hill  under  whins,  16th  March,  two  <Js  and 
one  9  ad.,  and  two  young  9  s. 

Pedanostethus  neglectus  (Cb.). 

Neriene  negleda^  Cambr.  Spid.  Dorset. 

Apparently  a  rare  spider,  only  two  examples  (both  adult 
males)  having  as  yet  been  detected.  Mr  Cambridge,  who 
identified  our  first  specimen,  had  previously  received  (and 
recorded)  the  species  from  Paisley. 

Temple  (Midlothian),  one  6 ,  27th  July  1893 ;  near  Leven  (Fife),  one  <J , 
Sept.  1893. 

Pedanostethus  lividus  (BL). 

Neriene  livida,  Bl.  Spid.  Gr.  Brit,  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Generally  distributed  and  common,  especially  in  the  up- 
land districts,  where  it  ascends  quite  to  the  hill-tops.     Adult 
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« 
males  frequent  from  autumn  to  spring.    Would  seem  to 

breed  twice  a  year,  as  we  have  found  females  beside  their 

egg-cocoons  in  April  and   October.     Sixty-six  eggs,  many 

of  which  hatched  during  first  week  of  May,  were  taken 

from  one  cocoon. 

Pentlands  (above  Hillend)  and  Dalmenj  Park,  Feb.,  ad.  6%  and  9s; 
Bogball,  Kitchen  Moss,  and  Camethy  (Pentlands),  March  and  April,  ad.  6  s 
and  9  s — two  beside  egg-cocoons  ;  Aberdour,  April,  several  <J  s  and  9  s,  some 
imm. ;  Ravensnook  Moor,  July,  two  ad.  9  s ;  Aberlady,  Pentlands,  Bavelaw 
Moss,  Sept.,  a  few  ad.  6  s  and  9  s  ;  Pentlands  above  Boghall,  Bonaly  Glen, 
Bavelaw  Castle,  and  summit  of  Scaldlaw,  Oct.,  many  ad.  6^  and  9  8 — some 
beside  egg-cocoons  ;  Pentlands  above  Hillend,  etc.,  Nov.,  ad.   i%  and  9  s. 

Tapinopa  longidens  (Wid.). 

Linyphia  longideiiSf  Bl.  Spid.  Gr.  Brit,  and  Irel. 

Widely  distributed,  but  not  plentiful.  Probably  breeds  in 
spring  as  well  as  in  autumn,  though  we  have  observed  adult 
males  and  egg-cocoons  only  during  the  latter  season.  The 
number  of  eggs  in  one  of  the  cocoons  was  forty-nine. 

Braid  Hills,  Feb.,  four  9s;  Aberdour,  April,  two  98;  Rosslyn,  July, 
imm.  9  ;  Arthurs  Seat,  Aug.,  several  6%  and  one  imm.  9  ;  Wemyss  and 
Largo  (Fife),  Aug.,  two  6%  and  two  9s  ad. ;  Luffness  and  Gullane  Links, 
Sept.,  two  (5s  and  about  twenty  9s,  all  ad.;  Scaldlaw  (Pentlands),  Oct., 
one  9  ;  Caerketton  Hill  (south  side  of),  20th  Oct.,  one  ad.  6 ,  and  numerous 
9  s  beside  their  egg-cocoons  in  hollows  under  stones  ;  Boghall,  Nov.,  ad.   9  . 

Boljrphantes  luteoius  <B1.). 

Linyphia  alticepSf  Bl.  Spid.  Gr.  Brit,  and  Irel, 
Linyphia  luUola^  Cambr.  Spid.  Dorset. 

This  is  one  of  the  most  widely  distributed  and  abundant 
spiders  in  the  district.  In  the  immediate  vicinity  of  the 
city  it  is  quite  as  common  as  in  the  outlying  localities. 
Behind  grass  growing  at  the  foot  of  a  wall  is  a  favourite 
habitat.  A  hardy  species,  there  being  few  days  throughout 
the  winter  when  it  cannot  be  obtained  with  ease.  Adults 
of  both  sexes  from  autumn  to  spring — most  abundant, 
however,  about  end  of  autumn  and  beginning  of  winter. 

Roadsides  south  of  Edinburgh,  Pentlands,  etc.,  Jan.  and  Feb.,  several 
ad.  i  s  and  many  9  s,  one  young ;  March,  a  number  of  ad.  9  8;  April,  one 
ad.   6  and  a  few  9  s ;  Rosslyn,  Penicuik,  Temple,  etc.,  June  and  July,  many 
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imm.  S  8  and  $  s ;  Braids,  Rirknewtoo,  DrnmshorelaDd,  Leven,  iKlie,  Isle 
of  May,  etc.,  Aug.  and  Sept.,  abundant,  numbers  of  both  sexes  now  mature  ; 
Aberlady,  summit  of  Scaldlaw  (Pent lands),  etc.,  Oct.,  ad.  ^s  and  9a 
common  ;  roadsides  about  Morningside,  Craiglockhart,  Juniper  Green, 
Craigxuillar,  Hillend,  etc.,  Kov.  and  Dec,  ad.   6  s  and  9  s  very  common. 

Boljrphantes  alticeps  (Sund.). 

Lmyphia  alticeps^  Cambr.  Spid.  Dorset. 

Rather  local,  but  fairly  plentiful  where  it  occurs;  more 
partial  to  wooded  districts  than  the  last. 

Spinkie  Den  near  Leven,  Fife,  among  grass,  especially  at  roots  of  trees, 

28th  Aug.  1893,  ad.   Ss  common,  and  a  few  9s;  Kielsden  near  Largo,  Aug. 

and  Sept.,  ad.    (5s  and  9s  com.;   Drumshoreland,  Sept.,  several  <5s   and 

9  s ;  Luffness  Woods,  Mortonhal],  and  The  Bush  near  Rosslyn,  Oct.,  ad.   6  s 

and  9  s  fairly  common. 

Drapetisca  socialis  (Bl.). 

Linyphia  socialisy  Bl.  Spid.  Gr.  Brit,  and  Irel. 

Locally  not  uncommon — occasionally  even  abundant — on 
tree-trunks  and  lichen-covered  rocks.     Adult  in  autumn. 

Kossljrn,  July,  imm.  9  s  ;  near  Thornton,  Spinkie  Den  and  Lnndin  Tower 
(Leven),  Keilsden  (Largo),  and  Raith,  Aug.  and  Sept.,  ad.  S^  and  98 
abundant,  especially  on  large  beeches;  Luffness  Woods,  Sept.,  common; 
Dreghorn  Avenue,  Oct.,  a  few  <J8  and  9  s. 

Linyphia  insignis,  Bl. 

An  abundant  species  in  all  the  well-wooded  parts  of  the 
district.  From  June  to  September  great  numbers  may  be 
obtained  by  beating  beech  hedges,  bushes,  and  the  lower 
branches  of  trees.  For  a  time  only  young  and  immature 
examples  will  be  obtained;  but  by  about  the  middle  of 
August,  or  a  little  later,  a  few  will  be  found  to  have  under- 
gone their  final  moult,  and  in  a  few  days  adults  become  the 
rule.  As  autumn  passes  into  winter  they  gradually  dis- 
appear. 

Dreghorn,  Rosslyn,  Penicuik,  etc.,  June  and  July,  very  common,  but  all 
young;  Leven,  Largo,  Raith,  etc.,  Aug.,  very  common — first  ad,  ^s  on 
21st,  numerous  by  end  of  month  ;  Balerno,  Drumshoreland,  Gosford,  etc., 
Sept.,  adults  com.;  The  Bush,  Dreghorn,  etc.,  Oct.,  adultp,  mostly  98; 
Colinton,  Dec,  one  9  ;  Bridge  of  Allan,  Dec,  one  9  ;  Braid  Hermitage, 
7ih  Feb.,  one  9. 
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Linyphia  lineata  (L.). 

A^eriene  triliTieatay  Bl.  Spid.  Great  Brit,  and  IreL 
Linyphia  buccidentaf  Cambr.  Spid.  Dorset. 

Widely  distributed  and  common ;   adults  from  autumn  to 
spring. 

Comiston  and  Backstone,  under  stones,  Jan.,  five  <^8  and  three  9  s  ad. ; 
Braid  Hills  and  Hillend,  under  whins,  Feb.,  a  dozen  ad.  6  s  and  $  s  and 
several  young ;  Arthur's  Seat,  roadside  south  of  Edinburgh,  and  at  Pettycur, 
Murch,  a  number  of  ad.  Ss  and  9s ;  Aberdour,  April,  an  ad.  <J ;  Rosslyn 
and  Penicuik,  July,  a  few  imm. ;  Arthur's  Seat,  Aug.,  imni.  <J ;  Luffness 
Links,  Oct.,  ad.  i  and  two  9  8  of  a  dark  variety;  North  Morton,  Oct.,  two 
ad.   6  s  and  imm.   S  and  9 . 

Linyphia  clathrata,  Sund. 

Ncricne  maryiimtat  Bl.  Spid.  Great  Brit,  and  Irel. 

Generally  distributed  and  abundant;  adult  males  from 
autumn  to  spring. 

By  Braidburn,  Colin  ton,  North  Morton,  Hillend,  under  overhanging  banks, 
hedges,  etc.,  Feb.,  many  ad.  6  s  and  9  s  and  a  number  of  young ;  Comiston, 
Rosslyn,  Balerno,  Kirknewton,  Dalkeith,  Otterston,  March,  April,  May,  ad. 
i  8  and  9  s  and  a  good  many  young ;  Longuiddry,  June,  ad.  9  ;  Colin  ton.  Bog- 
hall,  Rosslyn,  July,  several  ad.  9  8  and  many  imm.  ($s  and  9  8;  Wemysp, 
Leven,  Kilconquhar,  Aberlady,  Aug.  and  Sept.,  ad.  ^s  and  9  sand  a  number 
imm.;  The  Bush  and  Dreghorn,  Oct.  and  Nov.,  a  few  ad.  6^  and  several 
young  ;  Braid,  Greenbank,  Bridge  of  Allan,  Dec,  a  dozen  ad.   S  s  and  9  s. 

Linyphia  montana  (01.). 

Linyphia  marginata^  Bl.  Spid.  Great  Brit,  and  Irel. 

This  is  a  local  and  by  no  means  common  spider  in  the 
district ;  partial  to  young  conifers  and  ornamental  bushes  in 
pleasure-grounds ;  pairs  about  the  beginning  of  summer.  In 
1877  Mr  H.  C.  Young  took  it  at  Dunoon  and  Eannoch,  and 
recorded  it  as  new  to  Scotland  {Proc,  Glas,  Nat  Hist. 
SoCy  iii.,  351).  Although  not  in  Mr  Cambridge's  list  of 
Scottish  spiders  {Entomologist,  1877),  it  had,  however,  been 
recorded  from  Berwickshire  by  Dr  Hardy  as  long  ago  as 
1858  {Proc.  Berw.  Nat  Club,  iv.,  94). 

Rosslyn,  March,  one  mature  9  and  several  imm.  S  s  and  9  a ;  Eaith 
April,  imm.  9  ;  Dalmeny  Park,  May,  ad.  6  and  9  and  imm.  9  ;  Rosslyn, 
July,  ad.  9;  Gosford  Grounds,  Sept.,  9  and  imm.  6  and  young  9. 
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Linyphia  tiian^aris  (CI.). 

Linijpkia  viontaita,  1(1.  Sfjid.  Ortit  Brit,  and  Irel, 
Generally  distributed  and  abundant,   spreading   its   con- 
spicuous webs  on  hedges,  bushes,  woodrush,  etc.     From  May 
to  July  young  aud  immature  examples  only  are  to  be  met 
with;  during  August  the  majority  attain  the  adult  state 

Gosford,  etc.,  May,  numerous  young;  Sea68ld  (on  broom),  Dreghorn,  etc., 
June,  moDj  imm.  ;  Dryden  and  Rniialyn  Glena  (on  Lu:ulii  ayleatiea),  Peni- 
cuik, EJgalaw,  etc.,  July,  very  common,  hut  nearly  all  imln.  jet— lirat 
■d.  i  observed  S7tb,  a  few  more  (with  ad.  «  i)  on  29th  ;  Leven,  l^rgu, 
Drem  (on  hedges,  etc.),  Gifford  (on  broom  and  whin),  Balerno,  Drnmshore- 
l*nd,  Aug.  and  Sept.,  ad.   Jiand  Sb  very  common. 

Linyphia  peltata,  Witl. 

Linyphia  rubcn,  Bl.  Sijid.  Grtat  Brit,  and  Irel. 

Fairly  abundant  on  yew  bushes,  young  conifers,  etc.,  in 

pleasure-grounds :  adult  about  the  end  of  spring  or  beginning 

of  SI 


Bogglyn,  Hatch,  several  yonng  6  i  and  9  a ;  DottibrUlle,  Boith,  Dalmeny 
pBTk,  HopeUinn,  AprO,  numerons  imm.— a  few  ad.  is  on  4th,  aih,  17th,  and 
24th;  May,  rtd.  in  and  '}  f,;  Dru^^hnrn,  .June,  a.i.  f  ;  Pente^iik,  .luly, 
imm,  9  ;  Leven,  Lirgo,  Gosford,  Aug.  and  Sept.,  young  einmples — mostly  i  a 
—com. ;  Luffnesa,  neat  Rosslyn,  etc. ,  a  number  ol  young. 


Linyphia  pusilla,  Sund. 

Linyphia fuliginca,  B).  Spid.  Great  Brit,  and  Irel. 
Widely  distributed,  but  not  very  common ;   adult  about 
same  time  as  the  last, 

Bavelaw  aud  Kirknewton.  May,  ad.  S  anil  a  fen  9  s;  Leveu,  Aug.,  young 
i  \  luarahy  ground  near  Kilconquhar,  Sept.,  imm.  &a  aud  9s  common 
on  weba  among  the  grass  ;  Balerno,  ScpL,  young  6  ;  Bonaly  Glen,  Oct., 
imm.   J. 

Linyphia  hortensis,  Sund. 

Linyphia  praUtisis,  Bl.  Spid.  Great  Brit,  and  Irel. 

Apparently  very  rare,  a  female  captured  by  the  roadside 

near  Mortouhall  south  gate,  on  23rd  March  1890,  being  the 

only  example  as  yet  obtained.     It  has  been  recorded  from 

a  few  widely  separated  Scottish  localities. 
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Labnlla  thoracica  (Wid.). 

lAnyphia  eavtat  B'.  Spid.  Great  Brit,  and  Irel. 
Linyphia  thoracica,  Cambr.  Spid.  Dorset. 

Occasionally  met  with,  but  by  no  means  common. 

Rosslyn  6]en,  under  overhanging  bank,  March,  one  9  and  three  young ; 
Rosslynlee,  26th  July,  <;  and  9  not  quite  mature  ;  near  Penicuik,  July,  two 
imm,  9  s;  Temple,  27tli  July,  one  ad.  S  and  two  imm.  9  s;  Bridge  of  Allan, 
Dec,  two  imm.   Sb  and  two  9  s. 

Leptyphantes  minutns  (Bl.). 

Linyphia  minuta,  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Not  of  general  occuiTence,  and  seldom  common  :  adult  in 
autumn.  The  identification  of  all  the  species,  here  recorded, 
of  this  difficult  genus  has  been  confirmed  by  Mr  Cambridge. 

Dalmeny,  April,  9  ;  Rosslyn,  July,  imm.  <;  and  9  ;  Spinkie  Den  near 
Leven,  about  tree  trunks  (in  hollows  and  under  loose  bark),  Aug.,  many  ad, 
($s  and  9  s  and  a  few  imm.;  Arthur's  Seat,  Aug.,  9  and  imm.  9  ;  Keilsdeu 
near  Largo,  Sept.,  two  <;  s  and  9  ad. ;  Gosfordand  Luffness  Woods,  Sept.  and 
Oct.,  several  ad.  6s  and  9s;  Duddingston  and  Mortonhall,  Oct.,  a  few 
ad.   ($sand  9s;  near  Colinton,  Nov.,  three  9  8. 

Leptyphantes  nebulosus  (Sund.). 

Linyphia  vivax,  Bl.  Spid.  Great  Brit,  and  Irel. 
Linyphia  n^ebuloaa,  Cambr.  Spid.  Dorset. 

Rare,  and  probably  only  to  be  found  about  houses  or  in 
their  immediate  neighbourhood.  The  only  previous  record 
for  Scotland  is  that  of  Mr  H.  C.  Young,  who  obtained 
specimens  in  a  building  near  Glasgow. 

Above  door  of  house,  Morningside  Park,  Edinburgh,  Dec.  1892,  ad.  S 
and  five  9  s;  under  wooden  trough  outside  same  house,  8th  Feb.  1893,  seven 
ad.  9  s. 

Leptyphantes  alacris  (Bl.). 

Linyphia  alacris^  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Fairly  well  distributed,  but  as  a  rule  rather  scarce ;  adults 
practically  throughout  the  year. 

Bridge  of  Allan,  3rd  Jan.,  two  6  b  and  9  ;  Rosslyn  Glen,  among  grass  and 
other  herbage  on  steep  rocky  bank,  8th  March,  seven  ad.  6  s,  numerous  ad. 
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Bb  and  jronDgi  ns^i'  BdleniD,  M&rcli,  i  and  Q;  Abonlour  and  Ottenton, 
April,  EBTersI  ?  s ;  Drydtju  Olen,  uu  Linuta,  July,  com.  ;  Temple,  July, 
ad,  i;  LoffQMB  Woods,  Sept.,  i  and  9  ;  Tho  Buah,  O.it.,  four  ia  and 
two  9i;  Blackford,  Dec,  two  da  and  9- 

LeptyphaDtes  leproaus  {Ohl.), 

Linypliia  hprma,  Canibr.  3pid.  Doraet. 

Widely  distributed,  and  fairly  common  at  nioat  times  of 
the  year. 

Braid,  Feb.,  ad.  !  ;  BIa<:krord  Eil],  Botacic  Qarilen,  Oarrie,  and  Dalmeny 
Park,  Harctl,  ad.  S  and  several  ¥  s ;  Artliur'a  Seat  and  Saliabar;  Crags, 
amoiig  atones,  Marsh  and  April,  ad.  i  and  numeraas  $s;  Temple,  July, 
three  ad.  9  b  ;  Leven,  etc  (Fife),  Aog,  and  Sept.,  common  ;  Aberlady,  Sept., 
several  9  k  ;  Crnigmillar,  at  foot  of  wall,  Nov.,  ad.  S  and  too  9i  i  Oreen- 
bimk  Kami  and  I'oidairuoar  Colinton,  Dec.,  several  ss- 

Leptyphantea  obscuniB  (Bl.), 

Li-nyphia  ohacura,  Bl.  Spid.  Great.  Beit,  aad  Irel.,  and  Cambr.  Spid.  DorwL 
A  decidedly  scarce  spider,  aud  apparently  pretty  much' 
confined  to  moorland  diatricta.     Taken  by  Mr  Cambridge  oii 
the  I'entland  Hills  in  June  ISfil. 

Moor  above  Carrie,  22nd  Mart-h  1SS3,  Si  Bavelaw  Mocr,  April,  f; 
Dalmeny  Park,  Apiil,  9;  near  Itossljo,  aCtli  July,  ad.  i  ;  Riivuiisnook  Moor 
near  Peuituik,  2eih  July,  t"  o  9  a. 

Leptyphantes  cristatus,  Menge. 

Linyphia  cruitala,  Cambr.  S[iid.  Dorset, 
Not  at  all  common,  but  perhaps  not  nnfrequently  over- 
looked from  its  close  resemblance  to  some  of  the  more 
abundant  species.  In  Dovsetsbire  Mr  Cambridge  takes  it  in 
April  and  May  ;  btit,  as  will  be  seen,  we  have  obtained  adult 
males  in  autumn  and  winter  as  well  as  in  spring. 

Hoadside  North  Morton,  Feb.,  two  ad.  Sa;  Loganlet  (Peiitlands),  March, 
two  9  a  I  The  Busli  near  Kosslyn,  Oct.,  two  ad.  is;  Dreghora  Woods,  Nov., 
six  ad.  is;  ComiHton,  Nov.,  S  and  tivo  99;  Kainius  near  Lilierton,  at  foot 
ofwall,Dea.,  two  ^s;  Bridge  of  Allan,  Dec,  ad,   i. 

Leptyphantes  zebrinus,  Menge. 

Liityji/iia  sjbiijiii,  Camhr.  Sidd.  Dorset. 
Widely  distributed,  and  conunon  in  same  situations  as  the 
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next ;  adults  obtained  throughout  the  year.  First  added  to 
the  Scottish  list  by  Mr  H.  C.  Yoling,  who  took  it  in  the 
neighbourhood  of  Glasgow  in  1878. 

Comiston,  Jan.,  two  9s;  by  Braidbiim,  Feb.,  ad.  <J  and  several  9s; 
Balerno,  Bonaly,  Rosslyn,  March,  a  few  ^s,  many  9s;  Aberdoar,  etc,  April 
and  May,  ($s  and  "9  3 ;  Colinton,  Dryden,  Temple,  etc.,  July,  numerons  <^s 
and  9  8  ad.;  Kirknewton,  Aug.,  ad.  6  \  about  Leven  (Fife),  Aug.,  many 
ad.  (5s  and  9s;  Glencorse  and  Balemo,  Sept.,  a  few  ad.  (5s;  Bonaly, 
Boghall,  Scaldlaw  (Pentlands),  etc.,  Oct.,  a  number  of  ad.  6b  and  9s; 
Craigraillar,  Kaimes,  Craiglockhart,  Torduff,  Nov.  and  Dec,  a  number  of 
ad.   6  s  and  9  s. 


Leptyphantes  tenebricolus  (Wid.). 

Linyphia  tenuis +  L.  terricoki,  Bl,  Spid,  Great  Brit  and  Irel. 
Linyphia  tenebricolttj  Cambr.  Spid.  Dorset. 

Universally  distributed,  and  exceedingly  common  among 
rough  grass  and  other  herbage  by  walls,  hedges,  banks,  etc. : 
adults  throughout  the  year. 

The  locality  records  (45  in  number)  are  too  numerous  to  name  in  detail ; 
they  extend  from  the  Isle  of  May  to  Bridge  of  Allan,  and  from  the  shores  of 
the  Forth  back  to  the  hills.  An  analysis  of  these  records  shows  numerous 
adult  (5  8  and  9  s  for  every  month  of  the  year — the  largest  numbers  falling 
into  March,  July,  Oct.,  Nov.,  and  Dec ;  but  no  doubt  this  distribution  is  to 
some  extent  accidental.  In  the  adult  state,  however,  the  species  seems 
clearly  to  be  more  abundant  between  autumn  and  spring  than  between 
spring  and  autumn.  We  have  noted  young  and  immature  exam]>les  in 
Feb.,  April,  May,  July,  and  Aug. 

Leptyphantes  ericseus  (Bl.). 

Linyphia  ericcea,  Bl.  Spid.  Great  Brit,  and  Irel. ,  and  Cambr.  Spid.  Dorset. 

Fairly  common,  more  especially  on  moors  and  hillsides 
covered  with  heather. 

Braids  (under  whins),  Bonaly  (under  heather),  Feb.,  a  few  ad.  9s;  Bavelaw 
Moor,  Currie  Moor,  Bonaly  Glen,  March,  ad.  6  and  several  9  s ;  Pentlands 
above  Currie,  April,  two  9  s ;  Temple,  July,  ad.  S ;  Auchincorth  Moor 
near  Penicuik,  July,  a  few  9  s,  some  imm. ;  near  Leven,  Aug.,  ad.  S ;  near 
Largo,  Sept.,  ad.  9  ;  Luffness  Links,  among  damp  moss,  7th  Oct.,  ad.  ($s 
and  9s;  Caerketton,  Bonaly  Glen,  Carnethy  (Pentlands),  Oct.,  a  number 
of  ad.  6  s  and  9  s  and  some  young  ;  Pentlands  above  Boghall,  Nov.,  two  9  s; 
by  Braidburn  path,  among  grass,  Dec,  two  <Js  and  a  9 . 


Proceedings  of  the  Royal  Phyaimt  Socitty. 
Bathyphantes  varle^atas  (Bl.). 

JVerienc  vaTityata,  Bl.  Spid.  Great  Brit,  and  Irel. 
Linyphia  varirgata,  Cambr.  SpiJ.  Dorset. 

Widely  distributed  and  abundant,  especially  among  heather 
and  on  furze  iu  subalpine  loealitiea.  Adults  may  be  met 
with  practically  throughout  the  year,  but  they  are  apparently- 
more  numerous  in  spring  and  autuoin  than  at  other  seasons, 
which  would  seem  to  point  to  the  species  being  double- 
brooded. 

By  Htaidburn,  Braid  Hills,  Peiitlands,  Feb.,  a  few  ad.  S»  and  ?9; 
Bliokford  Hill,  Artbur'a  Seat,  ItoaiilyD,  Lesdbura,  Joppa,  Bonaly,  Currie 
Hour,  BaveUw  Mobs,  Rirknewtou,  Pottycur,  ilaroh,  about  fifty  ad.  i  x 
and  9a;  CoratorpLiae  Hill,  Ejalemo,  Aberdoar,  etc.,  April  aoil  May, 
nuiueroua  ad,  is  and  9  a  and  a  few  young;  Rossl^,  Artbur'a  Seat,  Thorntou, 
Gloncorae,  July,  Aug.,  and  Sept.,  a  few  98;  HortL  Morton,  Bavalnw, 
Caerkottou,  andScaldlaw  (PentUnds),  GuUano,  etc,  Ott.  and  Nov.,  numerous 
aJ.   J  sand   ?  s. 

Bathyphantes  concolor  (Wid.). 

[  TheridiuiifilipfS,  Bl.  Spid.  Great  Brit,  and  Itel. 

^  Linyphia  cmieolor,  Cambr.  Spid.  Dorset. 

An  abundant  spider  among  grass  and  other  herbage,  and 
under  stones  about  roadsides,  plantations,  etc.,  throughout 
the  lowland  parts  of  the  district.  In  Dorsetshire  Mr 
Cambridge  finds  it  during  spring  and  early  summer,  but 
with  us  adults  are  as  common  in  late  autumn  and  winter  as 
in  spring. 

At  foot  of  wall,  Coiiiiston  lioad,  Jan.,  two  ad,  i  s  aud  a  number  of  9  s  ; 
roadsides  sooth  of  Edinburgh  (Fairtniletiead,  Hilleud,  etc.),  Feb.,  several  i  a, 
numerous  9s;  Craiglockbart  Wood,  Salisbury  Crags,  Jop))a,  Pettycur,  eti.'., 
March,  numeraus  ad.  J  s  and  9s;  Blackford  Hill,  CorBtorphine  Hill, 
Aberdour,  etc.,  April  and  May,  a  few  ad.  is,  more  9s;  Seafield,  June,  a 
few  9s;  Aberlady,  Sept.,  ad.  i  ;  Bogliall,  Bonaly,  Baltrno,  etc.,  Oct.,  a 
few  dsand  93;  Coliuton,  Comiston,  Kaimes,  Craij;iiullar,  etc.,  Nov.,  i  % 
uud  9  a  common,  Dec.  abuudant. 

Batbyphantes  approximatus  (Cb). 

Lingpldo  approxlmata,  Cambr.  Spid.  Dorset. 

Common  among  grass,  iris,  etc.,  in  marshy  places.  Adult  in 
spring  and  autumn,     Dr  Hardy  hiis  taken  it  in  Berwickshire, 
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Marl  pit  near  Davidson's  Mains,  Marcb,  several  ad.   <J  s  ;   Otterston  Loch, 
April,  a  few  98;   Duddingston  Loch,  May,  a  few  98;   Kilconquhar  Loch, 
Sept.,  numerous  ad.    $s  and   9s;   marshy  spot  near  Kirkcaldy,  Sept.,  five 
6  s  and  a  9  ;  Duddingston  Loch,  Oct.,  -$  s  and  9  s  abundant. 


Bath3rphantes  nigrinus  (Westr.). 

Linyphia  pulla,  Bl.  Spid.  Great  Brit,  and  Irel. 
Linyphia  nigrinttj  Cambr.  Spid.  Dorset. 

Widely  distributed  and  fairly  common  among  grass  and 
other  herbage.     Adults  from  end  of  summer  to  spring. 

By  Braidbum,  Feb.,  several  <J  s  and  9  s  ;  near  Glencorse  Reservoir,  March, 
two  <^s  and  a  9  ad.,  and  numerous  young;  Arthur's  Seat  and  Dalkeith, 
April,  two  ad.  ($  s  and  9 1  and  another  nearly  mature;  Duddingston,  May,  9  ; 
Rosslyn,  July,  a  few  ad.  ;  Leven,  Largo,  Raith,  Glencorse,  Aug.  and  Sept. , 
a  number  of  ad.  Sa  and  9s;  The  Bush,  Dreghorn,  etc.,  Oct.  and  Nov., 
a  few  ad.  S  s  and  9  s,  and  one  young. 

Bathyphantea  dorsalis  (Wid.). 

Linyphia  claytonice^  Bl,  Spid.  Great  Brit,  and  Irel. 
Linyphia  dorsalis,  Cambr.  Spid.  Dorset. 

Widely  distributed  and  common  on  yew  hedges,  furze 
bushes,  etc.,  from  spring  to  autumn.  Adult  males  observed 
only  in  spring  and  early  summer. 

By  Braidbum,  Feb.,  6  and  three  9  s  ;  Balerno,  March,  9  ;  Raith  grounds, 
on  yew  hedge,  etc.,  April,  several  ad.  Ss  and  immense  numbers  imm.  ; 
Aberdour  (on  whins),  Dalkeith  Gardens  (on  conifers),  etc.,  April  and  May, 
abundant,  many  adult ;  Rosslyn,  July,  a  few  9  s ;  Leven,  Kilconquhar, 
Raith,  Gosford,  Aug.  and  Sept.,  a  few  ad.  9  s,  numerous  young. 

Bathjrphantes  gracilis  (BL). 

Linyphia  gracilis  +  L,  circumspecta,   Bl.  Spid.  Great  Brit,  and  Irel., 
and  Cambr.  Spid.  Dorset. 

Widely  distributed,  but  not  very  common  among  grass, 
etc.,  from  autumn  to  spring  or  early  summer. 

Roadsides  at  Buckstone,  Comiston,  etc.,  Jan.,  a  few  ad.  <js;  Braid  Hills 
(under  furze),  and  by  Braidbum,  Feb.,  two  <J8  and  two  9  8  ad. ;  Loganlee, 
March,  9  ;  Aberdour,  April,  <J  ;  Dreghorn,  June,  ad.  <J ;  Raith  (among 
reeds),  Sept.,  three  <Js;  Luffness  Links  (among  damp  grass),  and  by  Dud- 
dingston Loch,  Oct.,  five  <Js  and  three  9  s  ;  Braids,  Nov.,  6  . 
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Porrhomma  microphthalma  (Cb.). 

Zinyphia  'Bi,ierophthalnia  +  L.  inctrla  +  L.  decejn,  Cambr.  SpiiL  Dorset. 
Linyphia  meadii,  F.  Cb.  {Awi.  Mag.  Nat.  Hiat.,  1894),' 

A  rare  spider,  of  which  a  pair  (adult  male  and  female, 
identified  by  Mr  Cambridge)   were   obtained   on   ScaldlaW  i 
(Pentlands),    37th    October    1893.       Under   the   name    of  | 
lAnyphia  decens  it  baa  been  recorded  from  Berwickshire  by   ' 
Mi  Cambridge — vide  bia  paper  in  the  Entomologist  for  1877. 

Porrhomma  egeria,  Sim, 
Of  this  species,  wbicb  is  now  recorded  for  the  first  time  aa 
British,  a  female  was  taken  by  Mr  Bruce  Campbell  in  l")al- 
meny  Park,  11th  March  1893.  An  adult  female  was  also 
obtained  in  the  neighbourhood  of  Eosslyu  in  July  1893; 
and  on  22nd  March  1894  numerous  females  and  one  male 
— all  adult — were  found  running  on  the  top  rail  of  a  paling 
at  Murrayfield,  immediately  to  the  west  of  the  city.  We 
have  to  thank  Mr  Cambridge  for  the  specific  determination. 
We  believe  this  to  be  the  first  British  record  of  the  speciea, 
though  we  hear  from  Mr  Cambridge  that  it  has  also  been 
taken  at  Cheddar,  Somerset,  this  last  spring  (1894). 

Porrliomma  pygmaea  (Ul.). 

Kcrieae  pijgvia^tt,  lil.  Spii).  Great  Bijt.  and  Irel..  and  Cainbr.  Spid.  Doraet. 

Apparently  scarce,  a  few  specimens  only  (some  of  which 
Mr  Cambridge  has  seen)  having  been  obtained  by  beating 
furze. 

Near  Balerzio,  ad.  d  and  9 ,  14th  April  1303;  again,  lath  Sept.,  ad.  i  ; 
Pundroich,  near  Kridge  of  Allan,  ad.  d ,  and  a  iiun.lii:r  of  iniiii.  i  3  and 
9  a,  probably  belonging  to  same  species,  Slst  Deeeniliei, 

Forrhomiua  reticulata  (Cb.)^P.  adipatum  (L.  K.). 

Linyphia  Telkuluta,  Canibi-.  SpiJ.  Dorset. 
Tliis   interesting  and  apparently  alpine  species  may    be 
expected  to  occur  on  the  tops  of  some  of  our  higher  hilia, 
seeing   it   has   been   recorded   from  the   Cheviots   and   the 

'  We  are  at  a  loss  to  understan 
necessary  to  bestow  a  fourth  nam 
lady  provided  nitli  tbrca. 
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mountains  of  Aberdeen  and  Sutherland.  Hitherto,  however, 
we  have  found  it  only  under  stones  on  the  summit  of 
Scaldlaw,  the  highest  point  of  the  Pentlands,  where  a  male 
and  a  female,  both  adult,  were  taken  on  17th  October  1893. 
On  the  Continent  it  has  only  been  found  among  the  Alps  of 
France,  Switzerland,  and  the  Tyrol. 

Hilaira  uncata  (Cb.). 

Neriene  uiicata,  Cambr.  Spid.. Dorset. 

Two  examples  only  of  this  rare  spider  have  been  met  with, 
namely,  an  adult  male  near  Aberdour  on  8th  April  1893,  and 
an  adult  female  (identified  by  Mr  Cambridge)  beside  Luflfness 
Marsh,  4th  Oct.  1893.  Professor  Trail  obtained  it  on  a 
mountain  in  Upper  Dee  about  twenty  years  ago.  Elsewhere, 
it  seems  to  have  occurred  only  in  Dorset,  Northumberland, 
and  a  single  locality  in  central  France  (Dept.  Cantal). 

Tmeticus  hardii  (BL). 

Walckenaera  hardii,  Bl.  Spid.  Great  Brit,  and  Irel. ,  and  Cambr.  Spid.  Dorset. 

Of  this  rare  spider  an  adult  male  was  captured  under  a 
stone  embedded  in  seaweed  at  high- water  mark,  Jova's  Neuk, 
Aberlady  Bay,  on  16th  Sept.  1893  ;  another,  supposed  to  be 
of  the  same  species,  escaped.  Dr  Hardy,  whose  name  it 
bears,  found  the  type-specimen  under  a  stone  on  Penmanshiel 
Moor,  Berwickshire,  in  Dec.  1848;  and  in  Sept.  1858  he  again 
obtained  specimens  in  the  same  locality  {Proc,  Berw,  Nat 
Club,  1858,  p.  95).  The  only  other  locality  appears  to  be  in 
the  same  French  department  that  has  yielded  the  preceding 
species. 

Tmeticus  scopiger,  Gmbe. 

Linyphia  ru/a,  Cambr.  Spid.  Dorset. 

Widely  distributed,  but  not  common ;  at  roots  of  grass, 
rushes,  heather,  etc.  Adult  in  autumn.  Has  been  taken  in 
Berwickshire,  Aberdeenshire,  and  near  Glasgow,  and  is 
apparently  more  of  a  northern  than  a  southern  species  in 
Britain.  Abroad  it  appears  to  range  from  north-eastern 
France  to  Sweden  and  Siberia. 


Proeredingi  of  ihe  Royal  Phyaiad  & 

Bavensaook  Moor,  near  ^aoienik,  9.  jost  »fter  final  moult,  28th  Jnly  ; 
nt-ar  Wemysi,  Fife,  ad.  S  anil  two  9  8,  Aug, ;  lale  of  Maj,  !  ,  Aug. ;  Leveo, 
9,  Sept.;  Balarno,  9,  Sspt.  ;  Dranisboreland,  two  9 »,  Sept.;  Luffoeao, 
three  98,  Oct.;  I'tiitlaniia,  near  B«to1:iw  Caatle,  S  tuiil  two  ?>.  Oct.;  Do.. 
abovB  Boghall.  two  9  s,  0<-t. 


Tmeticus  abnormia  (Bl.). 

Nerieni:  alijiomiia.  Bl.  Spi'l.  Great  Brit.  »nd  Irol, 
Linyphia  abnornU  +  L.  liifjnaiii,  Caiubr.  Siiid.  Dnraet. 

Rare,  a  few  apecitnens  only  having  aa  yet  been  met  with. 
It  has,  liowever,  already  been  recorded  from  Scotland,  namely, 
from  Paisley  {Entomologist,  1877,  p.  177). 

Eaith,  near  Kirkcaldy,  aH.  S ,  Hth  April  1893 ;  PentUuda,  abo™  BoRhall. 
under  atona,  ad.  9,  23rd  Not.  1893;  Drumihoreland,  ad.  !,  18tli  Sept. 
lgB3  (identified  by  Mr  Carabridgo). 

TmeticuB  rufua  (Wid.). 

Ntrien*  rulripa,  Bl.  Spid.  Great  Brit,  and  Irel. 
Jftrtetu  ntfa,  Oambr.  Spid.  Dorset. 

A  scarce  species,  of  whicli  we  liave  obtained,  at  very  varied 
seasons  of  the  year,  one  adult  male  and  eight  females.  It 
occurs  under  stones  and  among  grans,  etc. 

Roadside  about  four  miles  south  of  Edinburgh,  9 .  Feb.  1S93 ;  betweea 
Abtrdour  end  Bumtialand,  uear  the  Water- Wo rka,  9,BthApiil;  by  wood 
alioutamilBtoeaatof  Aberdour,  two  Js,  10th  April;  Spiokie  Den,  Leven, 

i  and  9 ,  27th  Aug. ;  Bridge  of  Alhm,   J  ,  ySEli  Dec. ;  Craiglockhart  Wood, 

9,  Fell.  1S94;  Leadliurn,   9,  17th  March. 


Tmeticus  carpenter!,  Cb. 

An  adult  male  Tmeiicus,  found  under  a  atone  at  the  back 
of  the  "T  "  wood,  Swanston  (foot  of  the  Pentiands),  on  15th 
Nov.  1893,  and  a  female  obtained  in  the  same  locality  (and 
eitlier  on  the  same  day  or  on  20th  Oct.,  we  cannot  he  sure 
which),  are  described  by  Mr  Cambridge  as  new  to  science, 
under  the  above  name,  in  the  current  volume  of  ProceediTigs 
of  Che  Dors.  N'al.  Hist,  and  Antiq.  Field  Club  (vol.  xv.,  p.  108, 
lig.  4,  1894). 
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Tmeticus  reprobus  (Cb).^ 

Neriene  reproba,  Cambr.  Spid.  Dorset. 

Of  this  very  rare  and  little  known  spider,  we  met  with  an 
adult  male  and  numerous  females  beside  their  egg-cocoons 
under  stones  at  high- water  mark,  St  Colme  Bay,  Aberdour,  on 
9th  April  1894.  We  are  indebted  to  Mr  Cambridge  for 
identifying  our  specimens,  which  are  the  first  recorded  for 
Scotland.  The  type-specimen  was  found  under  a  stone  on 
the  coast  pear  Weymouth  in  April  1879. 

Tmeticus  huthwaitii  (Cb.). 

Neriene  htUhwaUiif  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid.  Doiset. 

An  adult  male  taken  in  Spinkie  Den,  near  Leven,  Fife, 
on  27th  Aug.  1893,  and  two  females  found  under  a  stone 
at  Loch  Leven,  Kinross,  on  2nd  June  1894,  are  the  only 
examples  of  this  rare  spider  we  have  met  with  in  the  district. 
An  addition  to  the  Scottish  list. 

Tmeticus  expertus  (Ob). 

Linyphia  experta^  Cambr.  Spid.  Dorset. 

This  is  another  rare  spider,  of  which  a  male  and  a  female 
(both  adult)  were  taken  near  Largo,  Fife,  on  7th  Sept.  1893, 
In  Mr  Cambridge's  "  Spidei-s  of  Dorset,"  several  examples 
are  said  to  have  been  received  from  Berwickshire,  but  the 
precise  localities,  as  given  in  his  paper  on  "  Border  "  Spiders 
(Proc.  Berw,  Nat  Club,  1873-75,  p.  319),  are  near  Wooler,  in 
Northumberland.  The  present  would  therefore  appear  to  be 
the  lirst  record  of  the  actual  occurrence  of  the  species  in 
Scotland. 

Tmeticus  bicolor  (Bl.). 

Neri&ne  bicolor,  Bl.  Spid.  Great  Brit,  and  Irel. 
Linyphia  bicolor^  Cambr.  Spid.  Dorset. 

Generally  distributed,  and  very  common  among  herbage 
and  under  stones  about  roadsides,  hedges,  woods,  etc.  Adults 
of  both  sexes  from  autumn  to  spring  —  apparently  most 
abundant  in  Oct.  and  Nov. 

1  We  belieye  this  spider  to  be  a  Tincticus.     M.  Simon  is  certainly  mistaken 
in  associating  it  with  Pedanostethus,  for  the  female  has  no  claw  to  the  palp. 


SG4        .  Procetdinys  of  the  Soyal  Pkysiml  Soeieiy. 

BuckatoiiB  Farm,  J«n.,  ^  ftnil  9  ;  Bfaidn,  HiilenJ,  etc.,  Feb.,  «few  ,!■.  ] 
more  fi;  Comiaton,  3u.lUliucy  Crngii,  Qurriu,  Lnganlee,  Dalmeny,  Star.,,- 
DUB  or  two  i  8  and  a  doien  9  s  ;  Aliawionr,  April,  J  tiDci  two  P  b  ;  Pettycup,  1 
Juna.  9;  AliHrladj,  Bulerno.  Loganlce,  Sept.,  Beveinl  tn,  moie  Vb;  Brnidsr  ] 
FainnilBhtad,  Camethj,  etc  (Peiitlands),  Lnffneas,  Gullane,  etc.,  Oct.,  J 
numerou?  ad.  6  b  ami  t  s,  aoil  some  hantly  nintnre  ;  ComiBloo,  Swat 
PenUandB,  Craig  mi  liar,  Nov..  uuiuerous  is  and  9s;  Craiglockliarl  HiU^J 
North  MortoD,  etr. ,  Doc. ,  a  few  6  a  and  9  .^. 


Tmetious  aylvaticus  (Bl.). 

JVerwiie  lijluatica,  Ul,  Spid.  Great  Hrit.  and  Irel.,  aud  Camlr.  Spid.  Dorset 

Widely  distributed,  but  far  from  common.     Seems  to  be  J 
essentially  au  autumn  spider. 

Near  Kdiuburgb,  23ra  Marrli  1800,  odb  ail.  *  ;  Pmtlanda  batweBQ  Glen- 
corsH  and  Currie,  ad,  ?  ,  Dtumah  oral  and  Hoor,  ad.  i  ,  and  Luffnaas,  ad.  9  . 
all  Sept.  1893;  Swansloo  Hill,  aevaral  is,  Scsldlnw,  J  and  9.  and  LittT- 
nesa  LiakB,   J ,  atl  Oct.  1S93  ;  Ravelrig,  uaat  Balerno,  Nov.,  one  i . 

TmeticTU  prudens  (Cb.). 

Unypkia  prndenn,  Canibr.  Spid.  Dorsiit. 
All  adult  male — which  Mr  Cambridge  has  identified — of 
this  rare  spider  was  found  on  the  Pentlands,  beneath  a  stone 
lyiny  close  to  the  wall  at  tbe  top  of  tbe  pass  between 
Carnethy  and  Scaldlaw,  on  17th  Oct.  1893.  The  species 
was  obtained  in  ISerwickshire  by  Dv  Hardy  about  twenty 
years  ago.  It  occurs  in  Dorset  and  on  the  French  shorts  of 
the  Meditenanean. 


i 


Microneta  fuscipalpis  (C.  L.  K,).  Ob. 

Xerifnefiiimifs  +  .V.  gmcUi',  111.  t>|iid.  Great  Biit.  and  lri;l. 
Krrii-iie /vsc'ipnl pi>,  Cambr.  .S]iid.  Dorset. 
Miowiclariireslri),  C.  L.  K.  [JhkSiwou).^ 

Generally  distvibnted  and  common.  Adults  practically 
throughout  the  year,  but  most  abtuidant  in  spring  niid 
autumn. 


Braids,  Criiiglockhart,  etc.,  I'tb.,   i!  b 
knd  suuimU  of  Ciu-netliy  (Fentbinds),  i 


;   Caci  kcttou,  Cur 


e  Mo< 


'  M.  Siuioii  lirlicvp:.  tliat  H.  fmH/Hilpi.-!,  C.  L.  K..  is  anothfr  sj^cies.  0 
this  we  can  rorm  no  opitiioii,  I)ut  [>refer  to  loltuw  tbe  afieuific  nuiuvDclatui 
of  Mr  Cambridge. 
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and  9  s  ;  Murrayfleld,  on  paling,  March,  numerous  <J  s  and  $  s  ;  Aberdour 
and  Braid,  April,  a  few  Ss]  Kirknewton  and  Blackford,  May,  two  <Js; 
Morningside,  Dreghorn,  Kinross,  etc.,  June,  a  few  ad.  Ss;  Colinton  and 
Roaslyn,  July,  a  few  Ss;  Leven,  Aug.,  many  (Js  and  $s;  Glencorse, 
Gosford,  Kilconquhar,  Sept.,  a  number  of  <J8  and  98  j  North  Morton, 
Swanston,  Bonaly  Glen,  Aberlady,  Gullane,  Oct.,  many  Ss  and  9s;  Braid 
Hills,  on  iron  fence,  KoV.,  five  S  s  and  one  9  . 

Microneta  innotabilis  (Cb). 

l^eriene  innotabilis,  Carabr.  Spid.  Dorset. 

Of  this  scarce  little  spider  nine  specimens  only — all  adult 
females,  several  of  which  Mr  Cambridge  has  seen — have 
been  recognised.  New  to  Scotland.  It  appears  to  be  a 
winter  species  with  us. 

Craiglockhart,  13th  Dec.  1892,  9  ;  Bonaly  Glen,  12th  Oct.  1893,  9  ; 
Scaldlaw,  14th  Oct.,  four  98;  Bridge  of  Allan,  29th  Dec,  9  ;  Leadburn, 
17th  March  1894,  two  9  s. 

Microneta  conigera  (Ob.). 

Neriene  conigera^  Cambr.  Spid.  Dorset. 

Eare,  two  adult  males  obtained  by  beating  furze  near 
Belstane,  Kirknewton,  18th  June  1894,  being  the  only 
examples  we  have  as  yet  detected.  Is  recorded  for  Berwick- 
shire and  Aberdeenshire,  and  has  been  taken  by  us  in 
Inverness-shire. 

Microneta  viaria  (Bl.). 

Neriene  viaria,  Bl.  Spid.  Great  Hrit.  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Not  common,  but  taken  on  several  occasions  in  widely 
separated  localities,  and  adult  at  all  seasons  of  the  year. 

Aberdour,  by  road  leading  to  "Water- Works,  April,  two  ^  s  and  four  9  »  ; 
again,  in  wood  about  a  mile  to  east  of  village,  April,  three   6  s  and  numerous 
98;  Spinkie  Den,  Leven,  Aug.,  five  <^  sand  two  9s;  Aberlady,  Sept.,   4  \ 
Scaldlaw,  Oct. ,  two  9  s  ;  Bridge  of  Allan,  Dec. ,  S  * 

Sintula  diluta  (Cb.). 

Neriene  diluta  +  N»-  demissa^  Cambr.  Spid.  Dorset. 

Among  a  number  of  Theridiids  collected  on  16^th  Oct. 
1893  among  moss  under  juniper  bushes  on  the  Pentlands 
above  Swanston,  Mr  Cambridge  has  detected  an  adult  male 
of  this  minute  spider.     It  is  an  addition  to  the  Scottish  lisl.  • 


I'roixedinrfs  of  the  Soijal  Physiml  Society, 
Gongylidium  mfipes  {Hunt),). 

NensM  launila,  Bl.  Spid.  Great  Brit,  and  Irel. 
Kericne  rii/ii>c4,  Cambr.  Spid.  Dornet. 
Apparently  local  and  rare.     Has  been  lakeu  near  Glaagc 
June  1878. 

B  ? ,  not  quite  uiatura  ;   Luffn 


Crongylidium  dentatam  (Wid.). 

NfrU:ie  denliUa.,  Bl.  Bidd.  Great  Brit,  and  Irel.,  and  Cambr.  Sjiid.  Dorset. 

Common  in  marshy  pieces,  about  the  roots  and  stems  of  \ 
iris  and  other  plants,  in  spring  and  autumn. 

Aberdonr  and  Otteraton  Locli,  April,  several  ad.  i  n  nnd  one  9  ;  Daddini;- 
Bton  Loch,  May,  a  few  9s;  Koaslyo,  July,  two  Sa;  Kilcouqubar  Louh, 
Sept.,  many  ad.  ifaand  fa;  Raitb,  Sept.,  S  and  tbree  fa;  Bslerno,  Sept., 
two  98 ;  Liifiiieai  Murahea,  4tli  Oct.,  a  number  of  it  and  Fout  f  b  ad. ,  and 
WBOy   Jgimm.  ;  Duddingstou  Loi-h,  11th  Ott,.  num. runs  ad.    .jHaud   »  B, 

Qongylidium  fuacum  (Bl.). 

mritne/uica.  Bl.  Spi.i.  tiJUflt.  Brit,  and  Irel,  ^ 

~     A'trieru  offrestii,  Cambr.  8pid,  Doraet,  p.  UB;  see  also  jip,  486  and  674. 
Rare,   a    few   uiiilea    only    reuoyinsed.      Kvcorded    fiuiii 
Berwickshire  in  1875. 

Rosslyn,  22nd  July  1893,  a  few  is  (identified  by  0.  1'.  C.) ;  near  Largo, 
7th  Sept.,  one   6  ad,  ;  Lulliieoa  Links,  olh  OiX.,  an  ad,    i  . 

Oongylidinm  agreste  (Bl,). 

^a«,ie   n,jr,-!,lit,,   iil,   Sj^id,   Great  Brit,   and  irel,,   iiud  Cambr.   Spid. 
Dorset,  p.  466. 

Apparently  rare,  the  only  specimens  identified  being  two 
adult  males  and  two  females  obtained  among  sand  on  LufF- 
ness  Links,  5th  Oct.  1893.  Sent  to  Blaukwall  from  llcrwick- 
shirc  by  Dr  Hardy  many  years  ayo. 

Gongylidium  retusum  (Wfstr.). 

Kcrienc  relma,  Canibr.  Spid,  Dorget. 

Another  rarity,  obtained  on  three  occasions  only.     Has, 
however,  already  been  recorded  from  other  parts  of  Scotland. 
Near  I'enicuik,  23tli  .Inly  18B3,  an  iid.   i  ;   LulTness  Links,  iinionf;  sand, 
EtbOct.,  ad.   i  {0.  1'.  C.).;  Uo,,  un  sand,  lUtli  June  ISO  I,  ad.  i. 
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Oongylidiam  morum,  Cb. 

This  species  rests  as  yet  on  a  single  adult  female  found  at 
Aberlady  in  September  1893,  and  described  by  the  Rev.  O. 
P.  Cambridge  as  new  to  science  in  Ann.  Scot  Nat,  Hist,  for 
Jan.  1894,  p.  21. 

Tiso  vagans  (Bl.). 

Neriene  vagans,  Bl,  Spid.  Great  Brit,  and  Irel. 
Neriene  longimanaf  Cambr.  Spid.  Dorset. 

Rare,  but  obtained  in  several  widely  separated  localities. 
Mr  Cambridge,  who  took  the  species  near  Edinburgh  in  1861^ 
looks  upon  it  as  of  more  frequent  occurrence  in  Scotland  than 
in  the  south  of  England.     Adults  from  spring  to  autumn. 

Salisbury  Crags,  7th  March  1893,  ad.   6  ;   RosslyD,  27th  July,  ad.   S  and 

9  ;   Aberlady,  30th  Sept.,  ad.   S  ;   Luffness  Links,  among  grass,  7th  Oct., 

ad.  <J  (0.  P.  C);  foot  of  Carnethy,  near  Silverburn,  24th  March  1894,  ad.  <J. 

Erigone  atra,  Bl. 

Neriene  lonrfipalpis,  Bl.  Spid.  Great  Brit,  and  Irel. 
Neriene  aira,  Cambr.  Spid.  Dorset. 

Abundant  everywhere.  Adults  occur  at  all  seasons,  but 
are  especially  numerous  in  spring  and  autumn.  On  sunny 
(lays  during  Nov.  and  Feb.  the  wall  tops  for  miles  out  from 
Morningside  are  alive  with  the  present  species  and  Diplo^ 
cephalas  frontatus ;  to  them  also  is  mainly  due  the  gossamer, 
which  we  occasionally  see  spread  over  the  fields,  making 
them  appear  in  the  light  of  the  morning  or  the  evening  sun 
like  the  surface  of  a  lake  moved  into  a  ripple  or  ice-bound, 
according  as  a  gentle  breeze  or  a  still  atmosphere  prevails. 

Wall  tops  and  palings  around  Edinburgh,  Feb.  and  March,  ad.  i  s  and  9  a 
abundant;  Braid,  Feb.,  under  overhanging  bank,  a  few  6%\  Ozgangs, 
5th  Feb.  1893,  ploughed  field  entirely  covered  with  gossamer,  which  must 
have  been  made  in  the  course  of  a  few  hours  during  the  early  part  of  the  day, 
yet  by  throe  o'clock  in  the  afternoon  it  was  with  difficulty  that  half  a  dozen 
of  the  spiders  (^8  and  9s)  could  be  got  for  identification ;  Clubbiedean, 
Petty  cur,  etc.,  March,  common;  Aberdour,  Balemo,  Glencorse,  April,  ad. 
i  s  and  9  s ;  Kinross,  2nd  June,  ad.  (^  s,  9  s  com.,  and  many  cocoons  (these 
contained  on  the  average  about  fifteen  eggs,  some  of  which  were  hatching) 
attached  to  the  undersides  of  stones — one  stone  had  fifty -two  on  it ;  Sea- 
field,  etc.,  June,  a  few  ad.  cjs  ;  Hillend,  Rosslyn,  Temple,  July,  a  few  ad.  ^s 
and  one  9  ;  Leven,  Aberlady,  etc.,  Aug.  and  Sept.,  num^^rous  J  s  and  9  s  ad. 
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BDfl  iinm.  ;  top  of  Caeikf  ttoii  (Poiitlmiils),  SOlh  Oct.,  two  ai.1.   i  a  ;  wall  topi 
.ml  railing,  aroarnl  Eilinbnrgli,  Hilprni.,  etc-.,  Nov.,  nmny  ,{«iDd  ?  ». 

Erigone  longipalpla  (Sand). 

A'erienc  ImigipalpU,  Cambr.  Spid.  Doreat. 
Probalily  -widely  distributed,  but  as  arule  far  from  coiiiiiHjn, 
On  will  bej-mul  FairmileliBflil,  Fob,  I5B3,  two  ^ssnd  two  9  s  art.  ;   rphF 
Almrdoiir,    April,    two    ^»1    LnfTneea   Lioks,   cm  kanJliilh,    Ist  June    1890, 
SUincraas  J  s  and   <>»■,  GuUuDe,  Oct.,  one   ij  . 

Eri^one  promiscua  (Oii.). 

Kn-itnt  prim!»:,ifl.  Caiiibr,  Spid,  Dor* 

Apparently  rare  in  the  district,  a  sitigle  speciniGo — an  adiilt 
male — obtained  near  Rosslyn  on  26th  July  1893,  and  siuce 
identified  by  Mr  Cambridge,  being  the  only  onu  as  yet 
detected.     Has  been  taken  in  Pertbahire  and  Aberdeenshire. 

tingone  dentlpalpls  (Wid.). 

NtrUm  ilrntipnlpii,  Cambi-.  RpJil.  Dorset. 

Widely  distributed  and  fairly  common,  especially  in  sprin<{ 
and  autumn,  but  nothing  like  so  abundant  as  H.  atra. 

Salisbury  Crags,  ni.dir  stDnes.  llarth,  a  f«w  nd.  ^a  and  ?h;  TordutT 
lieacrvoir  (on  railing,')  and  ntur  Lugaulee,  Marub,  a  I'uw  i  s  ;  Murray  Held,  on 
Jialiiig.  March,  a  ftw  i«;  Abenlour,  Ajiril,  aovpnd  is,  more  9s;  Rosslyn, 
July,  a  nnmbrr  ol  Ja;  Italorno  and  Kilconijiihnr,  Sept.,  seTeral  is;  Bonaly 
Glen  and  Scaldliw,  Out.,  a  few  if,  and  9 1^ ;    Lnlt'Doss  Links,  anionic  uaiid. 


Lophomma  punctata  (Bi). 


Rather  local,  being  partial  to  swampy  places,  and  not  very 
plentiful.  As  yet  we  have  only  detected  adult  males  in 
autumn. 

Duddingslon,  May,  :i  few  ail.  9  9 :  Kilconquhar  I*cb,  Sept.,  a  nnml)er  of 
ml.  i9  and  fs;  Lulfneas  Curling  Pond  and  in  ditches  on  the  Links,  Oct., 
a  good  maoy  j  s  and  9s;   DuddingaUin  l^ch,  Out.,  bovcral  i  a  and  9  !^,  oiis 
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Dicymbium  nigrum  (Bl). 

Neriene  nigra,  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid.  Dorset. 

Probably  widespread,  but  not  plentiful  Mr  Cambridge 
finds  it  in  April  and  May,  but  we  have  met  with  it  only  in 
autumn. 

North  Morton,  Balerno  (on  wall),  Swanston  Hill,  Aberlatly,  Oct»,  half  a 
dozen  ad.  i  s  and  as  many  9  s ;  Braid  and  Blackford  Hills  (on  walls  and 
palings),  Morton  (at  foot  of  wall),  Nov.,  five  <J  s  and  two  V  s. 

Oonatium  rubens  (Bl.). 

Keriene  rubens,  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid*  Dorset. 

Generally  distributed  and  very  common.  Adult  males 
obtained  from  end  of  summer  to  winter ;  females  practically 
throughout  the  year,  but  most  abundant  from  autumn  to 
spring. 

Buckstone  Farm,  Jan.,  9  ;  Blackford  Hill,  Braids,  Comiston,  Hillend, 
Bonaly  Glen,  etc.,  Feb.,  many  ^s;  Woodhpiisele*',  Loganlee,  Currie, 
Balerno,  etc.,  March,  many  9  s ;  Braid  Hills,  Aberdour,  etc.,  April,  several  9  s ; 
Kirknewton,  May,  9  ;  Dreghorn,  Jnne,  9  >  Rosslyn,  Penicuik,  Edgelaw,  July, 
several  (Js,  more  9s;  Leven,  Wemyss,  etc.,  Aug.,  numerous  is  and  9s; 
Loganlee,  Sept.,  a  few  ia;  The  Bush,  Pentlands  above  Boghall^  Scaldlaw, 
Oct.,  a  number  of  ^  s  and  9  s  ;  Kaimes,  Bridge  of  Allan,  etc.,  Dec,  S  a  and  9  s. 

Gonatium  rubellum  (Bl.). 

Keriene  ruhetlay  Bl.  Spid.  Great  Brit,  and  Irel. 
Neriene  isaJbellina,  Cambr.  Spid.  Dorset. 

Probably  widely  distributed  and  fairly  common,  but  not 
nearly  so  abundant  as  the  last  Males  adult  in  summer  and 
autumn. 

Kate's  Mill,  near  Colinton,  Feb.,  ad.  9  ;  Arthur's  Seat,  April,  9  ;  Kosslyn 
and  Temple,  on  young  firs,  etc.,  July,  many  ad.  i  s  and  9  s  and  some  imm. ; 
Kate*s  Mill,  July,  ^s  and  9s;  Kirknewton,  Aug.,  9;  Balerno,  Sept.,  i 
not  quite  mature. 

Gonatium  bituberculatum  (Wid.). 

Neriene  bituhercnlata,  Bl.  Spid.  Great  Brit,  and  Irel,,  and  Cambr.  Spid. 
Dorset« 

Widely  distributed  but  not  common;  partial  to  marshy 
places.     The  males  are  adult  in  spring  and  summer. 

Marl  pit  near  Bavidson^s  Mains,  March,  sever&l  imm. ;  Duddingston  Loch, 
May,  ad.  <J  and  9  ;  swamp  near  Doune,  May,  ad.  S  and  9  ;  Loch  Leveni 
June,  ad  <J  ;  Rosslyn,  July,  9  ;  Kirknewton,  Aug. ,  three  9  s ;  near  LeVen, 
Sept.,  9  ;  Luffness  Marbhes,  Oct.,  9. 
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Dismodicus  bifirons  (Bi). 

lynkkeiuura  bi/roiu,  Bl.  Sp-ld.  Gieat  Btit  nod  Irel.,  ami  Cjmbr.  Spid. 

Dorset. 

Apparently  rare;  adiilt  about  the  beginning  of  stunmer. 

Near  Kirknewlon  on  furiie,  18th  May  1894,  two  adult  malea 

and  eeveral  females;  Dreghorii,  on  hedge,  26th  June,  adult 

male  and  female. 

DiplocephaluB  cristatus  (Bl.). 

IFaH-eiiOfrra  ci-islata,  Bl.  Spid.  Great  Brit,  and  Iral.,  and  Cambr.  Spi-l. 

Wideapread,  but  not  very  common ;  adult  from  autumn  to 
spring.     Behind  grass  at  foot  of  a  wall  is  a  favourite  habitat, 

Fairmileheaii,  Feb.,  nvraiBrons  ail.  ia  and  i a ;  RoBsljn  and  Bfllsruo, 
March,  two  i  u  mid  three  9  a ;  Fairmilebeml,  Boiiiily,  Aborlady,  Gullane, 
Oct.,  numsrotis  Jsaiid  9s;   CmigndUar,  Nov.,   S  ;   Groenbink,  Dec,  foor 


Diplocephalus  froDtatns  (Bl.). 

I.  Spidi  Giiiat  Biic.  aud  InL,  and  Cuubr.  Spjil.  . 

Very  generally  distributed  and  abundant,  running  on 
fences  and  wall-tops  on  bright  days  from  autumn  to  spring. 
In  Dorset  Mr  Cambridge  finds  it  in  May  and  June;  with  ua, 
however,  it  is  anything  but  a  summer  spider.  The  fact  that 
ibur  recoi'ds,  which  refer  almost  entirely  to  adult  specimens, 
fall  very  largely  into  March  and  October,  suggests  that  the 
species  is  probably  double- brooded.  Immature  examples 
noted  iu  Jan.,  Feb.,  March,  and  Nov. 

Comiaton,  etc,  Jan.,  uevei'al  ad.  ia  ami  is  uml  a  lew  young;  Hmd, 
Hillend,  etc.,  Feb.,  a  Diinibev  ol  6  -s  and  S  s,  «ome  iuim.  ;  Gieenbank, 
Koaalyn,  Woodhousclee,  Boiialy  (jlen,  Tordufi'  Krservoir,  Currie,  Balerno, 
Kirknewton,  AddieivelJ,  Morrayaeld,  Jop[ia,  etc.,  oo  wall-tops,  palings,  eto., 
Marcb,  ailnlls  of  buth  sexeii  very  numerous— Kome  immatuie  eiamples  atau 
noted;  Aberdour,  etc. ,  April,  some  ad.  J  s  and  9s;  Leven,  Lull'ue«a,  etc., 
tjcpt.,  a  good  many  ad.  d  £  iind  9  s, — on  iatli  agtass  &cld  at  LuHiieas  Uaiiia 
wu  $0  completely  covered  with  gossamer,  on  which  this  and  one  or  two  other 
species  were  foliad,  as  to  give  it  the  appearance  of  a  frozen  lake  ;  Corniaton 
Koad  (un  wall-top}.  North  Morton,  The  Bush,  Boglial],  summit  of  West  Kipp 
(Pentlands),  Buiialy,  Balerno,  Gullane,  etc.,  Oit,,  adaltK  of  both  sexes  very 
abundant ;  Comiston,  Drugboru,  Bmds,  Nov.,  many  adults  and  a  few  imnj. ; 
Greenbank,  Ciaigluckh^rt,  Biidgcof  Allan,  Dae,  afew  ad.   d  s  and  9  =. 
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Tjrphocrestus  digitatus  (Ob.). 
This  spider,  of  which  we  have  obtained  but  a  few  specimens 
on  the  shores  of  the  Forth  in  East  Lothian,  is  an  addition  to 
the  British  fauna.  It  seems  scarce  on  the  Continent,  though 
it  has  been  taken  at  stations  from  the  shores  of  the  Bay  of 
Biscay  in  North-west  France  to  Marseilles  on  the  Mediter- 
ranean, at  Nuremberg  in  Silesia,  and  also  in  the  Swiss  Alps 
at  the  Great  St  Bernard.  Mr  Cambridge  has  recently 
redescribed  the  species  from  one  of  our  specimens  {Ann. 
Scot  Nat.  Hist.,  1894,  p.  19). 

Loffness  Links,  near  Aberlady,  Sept.  1893,  an  ad.  S ;  Bo.,  5th  Oct., 
another  ad.   S  ;  Links  behind  Gulkne,  9th  Oct.,  two  ad.  6  a. 

Entelecara  eiythropus  (Westr.). 

Walckenaera  erythrop^iSy  Cambr.  Spid.  Dorset. 

Not  common,  about  a  dozen  specimens  only  having  as  yet 
been  obtained  by  us,  and  these  all  in  inland  localities.  In 
June  1861  Mr  Cambridge  found  two  adult  males  on  a  wall  at 
the  foot  of  the  Pentlands  above  Currie,  and  described  them 
as  new  to  science  under  the  name  of  Walckenaera  borealis. 
Apparently  a  summer  spider. 

Kate's  Mill,  near  Colinton,  17th  July  1893,  ad.  6  ;  Kosslyn,  25th  July, 
ad.  i  and  9  ;  Kirknewton,  9th  Aug.,  ad.  6  ;  Dreghom,  on  hedge,  26th  June 
1894,  ad.  6  ;  Braid  Hills,  on  furze,  30th  June,  ad.  6  and  half  dozen  9  s. 

Arseoncus  humilis  (Bl.) 

JFalckena^ra  hvmilis^  Bl.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spid. 
Dorset. 

We  have  only  met  with  this  minute  spider  on  one  occasion, 
namely,  on  9th  Oct  1893,  when  a  few  males  and  females 
were  obtained  among  "  marram  "  grass  on  the  sandhills  behind 
Gullane.  In  June  and  July  1861  Mr  Cambridge  found  a 
number  of  adult  males  running  on  the  pavements  in  the 
streets  of  Edinburgh. 

Arseoncus  crassiceps  (Westr.). 

WalckenaSra  crassiceps  +  fV.  ajfflnitataf  Cambr.  Spid.  Dorset. 

A  single  specimen  (an  adult  male)  of  this  very  rare  spider 
was  obtained  on  the  margin  of  Loch  Leven,  close  to  Kinross, 
on  2nd  June  1894, — an  addition  to  the  Scottish  list 


Troxochras  biemalls  (Bl.)- 

IS'alcktiiuih-a  hUmnHi,  Ul.  Sptd.  Great  Brit,  and  Irel.,  and  Cambr.  SpiA, 

Doiact.  I 

Apparently  very  uncommon,  a  pair  (adult  male  and  female) 
found  among  dead  leaves,  etc.,  in  a  wood  about  a  mile  to  the 
north-east  of  Aberdour,  Fife,  on  10th  April  1893,  being  the 
only  examples  as  yet  detected.     Au  aiidition  to  the  Scottish   | 
list. 

Lophocarenam  parallelum  (Bl.). 


Another  rarity,  of  which  an  adult  male,  identified  by  Mi   ' 
Cambridge,  was  found  among  grass  ou  Lutfoess  Liuks,  East 
Lothian,  on  6th  Oct.  1893. 

Lophocarenam  nemorale  {Bl.). 


On  and  under  furze  bushes,  not  common.     Our  specimens 

were  taken  iu  early  spring,  but  according  to  Mr  Cambridge 
it  is  also  to  be  found  in  autumn. 

Braid  Hills,  under  furze  buslira,  several  occa-sioiis  diiring  Fell.  \Sn,  three 
ail.   £  a  and  Bight  9  s. 

Peponocranium  ludicrum  (Cb.). 

H'a/elmaira   Iw/kra,    Bl.    SjiiJ.    Gitnit    llrit.    ami    Ird.,    ami    Cambr. 
Siiid.  Dorset. 

On  furze  in  spring  and  eaily  summer,  not  uncommon. 
Braid  HilU,  Feb.   ISSa.  two   nd.    9  s  aad  nuiusroas  iiiiiii,    J  3  and    9 -h  ; 
ftgaiii,  2fitli  April,  two   S  a  just  iiiNtiii-e,  and  inany  9  s  ;  neur  Kirkticwtou, 
Uii  furiB,  May  1891,  three  ad.    is  and  mauj   9s;  Swaiistun,  etc.,  June,  ad. 

Cnephalocotes  curtus,  SLm. 

On  5th  OcL  1893,  four  or  five  adult  males  and  about  a 

dozen  females  of  this  most  interesting  addition  to  the  British 

fauna,  were  found  among  sand  at  the  roots  of   "  marram " 

grass  on  the  east  side  of  Aberlady  Hay.     Our  idcutitication 
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has  been  confirmed  by  Mr  Cambridge.  The  species  is  recorded 
by  M.  Simon  from  Martigues,  near  the  mouth  of  the  Ehone, 
in  France ;  Arbucias,  Catalonia,  in  Spain ;  and  Alexandria,  in 
Egypt.  The  occurrence  of  such  a  characteristic  Mediterranean 
species  on  the  shores  of  the  Firth  of  Forth,  opens  up  some 
interesting  problems  in  animal  distribution. 

Plsesiocrserus  permixtus  (Cb.). 

Walckena^ra  permixta,  Cambr.  SpicL  Dorset. 

In  swampy  places,  widely  distributed  but  not  very  com- 
mon. We  have  as  yet  taken  it  only  in  late  summer  and 
autumn,  which  is  the  season  when  it  occurs  in  France, 
according  to  M.  Simon,  but  Mr  Cambridge  has  found  it  in 
Dorset  in  May. 

Temple,  27th  July,  an  ad.  <J ;  Drumshoreland,  Sept.,  <J  ;  near  Kirkcaldy, 
Sept.,  6  and  two  98;  marshy  spots,  Luffness  Links,  Oct.,  a  dozen  <^8and 
several  9  s  ;  Daddingston  Loch,  Oct.,  a  dozen  6  s  and  9  s. 

Plsesiocrserus  fascipes  (Bl.). 

JValckenaera  ficscipes,  Bl.  Spid.  Great  Brit,  and  Irel. ,  and  Gambr.  Spid. 
Dorset. 

Widely  distributed  and  fairly  common  in  spring  and 
autumn. 

Braid  Hills,  Feb.,  <J  ;  Rosslyn,  Currie  Moor,  Eirknewton,  Pettycur  (Fife), 
March,  a  number  of  ad.  <;  s  and  a  few  9  s ;  Torduff  Reservoir,  29th  March 
1893,  6  b  and  9  8  abundant  on  railing ;  Aberdour,  Otterston,  Hopetoun, 
April,  several  6a;  Blackford  Hill,  and  Pentlands  above  Hillend,  May, 
two  6b;  Swanston,  Luffness  Links,  Gullane,  Oct.,  a  few  <^s;  Dreghorn 
Woods,  Nov.,  6  and  9. 

Plsesiocrserus  alpinus  (Cb.). 

This  species,  of  which  we  have  taken  specimens  in  several 
localities  around  Edinburgh,  and  which  is  recorded  now  for 
the  first  time  as  British,^  appears  to  be  a  characteristically 
mountain  form.  It  was  discovered  in  1865  by  Eev.  0.  P. 
Cambridge,  at  Bruck-am-Muir,  in  the  Styrian  Alps,  and  has 
also  been  taken  in  the  Tyrolese  Alps,  at  an  elevation  of  6000 
feet.     Its  only  other  known  locality  is  in  the  Maritime  Alps 

^  While  this  paper  is  passing  through  the  press.  Rev.  0,  P.  Cambridge 
records  this  species  in  Proc.  Dorset  Nat.  Hist,  and  Ant.  Field  Club,  vol.  xiv. 
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of  Southern   France,  where  M.  Simon  has  found   it.     Mr 
Cambridge  has  confirmed  our  JdentiGcation. 

Crnipnillar  CBBtle,  bdhind  grass  at  foot  of  wall,  28th  Not.  1892,  two  5« 
and  four  !  a  ad.  i  Fairmilefiend,  !□  similni-aitnatiDD,  Ifith  Dec.  18H3,  two  is 
and  two  Ss;  Pentlauda  Bbo™  Hillenii,  undtr  slona,  a4tli  Feb.  1893,  tS  and 
$  ;  Do.,  19Cb  May  1364,  i  ;  rtudBide  utioiit  a  mile  noith  of  Abecdour.  9tli 
April  1893,   i  ;  Temple,  27th  July  1S93,   £. 

Tapinocyba  mitis  (Cb ). 

Mr  Cambridge  informs  us  that  among  a  numlwr  of  stiiders 
we  sent  him  from  the  I'entlanda  above  Swanaton,  wheve  they 
were  collected  on  16th  Oct.  1893,  he  finds  an  adult  female  of 
this  minute  species.  We  believe  the  only  other  recorded 
British  habitat  for  it  is  Bloxworth,  in  Dorsetshire.  The 
female  of  the  species  was  described  in  Ann.  and  Mag.  Nat. 
Hist,  for  1882  (ser.  5,  vol.  ix.,  p.  8),  and  the  male  in  ft-oc 
Dm-s.  Nal.  Mitt,  awl  Antiq.  Field  Cluh,  1883  (vol.  xiv., 
p.  159). 

Caledonia  evansii,  Cb. 
This  species  rests  as  yet  on  a  single  specimen,  an  adult 
male,  found  among  moss  under  heather  on  the  Pentlaud 
Hills,  OD  14th  Sept.  1893;  the  exact  locality  is  a  little 
above  the  shepherd's  cottage,  by  the  path  leading  from 
Glencorse  Reservoir  to  Currie.  Mr  Cambridge's  description 
and  figure  of  the  species  will  be  found  in  the  Annals  of 
Scottish  Natural  Histoi-y  for  January  1894,  p.  21. 

Minyriolus  pusillus  (Wid.). 

JVulcksnaera  puailla,  Cambr.  Spid.  Dorset. 
Of  this  exceedingly  minute  spider,  which  is  only  about 
•jV  of  an  inch  in  length,  we  found  two  adult  males  and 
several  females  {some  of  which  Mr  Cambridge  has  seen) 
among  d(;bris  under  heather  near  the  top  of  Bonaly  Glen,  on 
12th  Oct.  1893.  We  know  of  only  one  previous  Scottish 
record,  namely  from  Inverary  in  Aberdeenshire. 

Wideria  antica  (Wid.). 

Wakkmaera  nnlica,  151.  Spid.  Great  Brit,  and  Irel.,  and  Cambr.  Spiii.  Dorset. 
Widely  distributed  but  not  comman.     Jfr  Cambridge  finds 
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it  in  May  and  June ;  we  have  found  it,  however,  chiefly  in 
autumn.  In  France,  M.  Simon  finds  it  both  in  spring  and 
autumn. 

Leadburn,  March,  9;  near  Kilconquhar,  Sept.,  9;  Pentlands,  by  path 
leading  from  Glencorse  Reservoir  to  Currie,  14th  Sept.,  6  jast  after  final 
moult;  Luffness  Links,  on  buckthorn,  Oct.,  two  9s  j  OuUaue,  at  foot  of 
wall,  Oct.,   9  ;  Bonaly  Glen,  Oct.,  9  ;  Swanston  Hill,  Oct.,  ad.   <J . 

Walckena^ra  nudipalpis  (Westr.). 

Very  rare,  an  adult  male  fonnd  among  moss  in  an  old  fir 
plantation,  Luffness,  East  Lothian,  being  the  only  specimen 
we  have  yet  discovered.  It  has  been  taken  in  Berwickshire, 
and  near  Paisley. 

Walckena^ra  obtusa,  Bl. 

Another  rarity,  of  which  a  single  specimen,  an  adult  male, 
was  taken  among  moss  and  heather  on  the  Pentlands 
(between  Glencorse  Eeservoir  and  Currie  Moor),  on  14th 
Sept.  1893.    Has  been  found  by  Dr  Hardy  in  Berwickshire. 

Walckena@ra  acuminata,  Bl. 

This  singular  species,  the  adult  male  of  which  carries  his 
eyes  on  a  tall  slender  process,  reminding  one  of  a  miniature 
lighthouse,  arising  from  the  fore-part  of  his  head,  is  widely 
distributed,  and  fairly  common  under  stones  and  among 
moss,  etc.    Adult  males  in  autumn  and  winter. 

By  Braidbum,  Comiston,  Bonaly  Glen,  Balerao,  liOganlee,  Kirknewton, 
Salisbury  Crags,  March,  a  number  of  ad.  9  s,  singly  or  at  most  two  together ; 
Aberdour,  April,  9  ;  Wemyss  (Fife),  Aug.,  imm.  9  ;  Luflfness,  in  old  fir 
plantation,  Sept.,  two  ad,  9s;  Luffness  Links,  Sept.,  three  ad.  <Js  ;  Bonaly 
Glen,  Oct,,  9;  near  Bavelaw  Castle,  Oct.,  three  (Js;  Pentlands  between 
Boghall  and  Swanston,  Oct.,  three  <Js  and  three  9s;  Pentlands  above 
Hillend,  Nov,,  9;  Swanston,  Nov.,  6  and  9 ;  Bridge  of  Allan,  Dec,  two 

<JSv 

Prosopotheea  monoceroa  (Wid.). 

Walckenaera  mmwceros,  Bl.  Spid.  Great  Brit,   and  Irel.,   and  Cambr. 
Spid.  Dorset. 

Of  this  very  rare  spider,  which  is  now  recorded  for  the 
first  time  as  Scottish,  a  single  example,  an  adult  male,  was 
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taken  at  the  foot  of  a  wall  behind  the  village  of  Gullane   in 
East  Lothian  on  9th  Oct.  1893. 

OoTDicolaria  cuspidata  {1^1). 

Viili-l-t>H>era  cuspidiaa,   BL  3[iiJ.  Grfnt  Brit,  ami   Irel,  and   Cauibr. 
3j>id.  Dorset. 

I'ruliaUy  widely  distributed,  but  seemingly  rare.  Adults 
ill  spring  and  autumn.  Has  been  taken  in  Berwickshire 
and  near  Castle  Douglas. 

RosBlyii  Glea  a  little  below  the  csslle,  .Marrh  18S3,  tbree  d  h  ;  b?  roadside 
above  Bilcrno,  Mwob,  three 9 8  ;  Loganlee,  Pantlands,  Muroh,  Jnud  J  ;  near 
Largo,  Sept.,   <J . 

Ceratinella  brevis  (Wid.). 

Wakienaita  rfepresaa,  Bl.  Spid.  Great  Brit,  and  Irel, 
Wald-enaSra  breeis,  Cdnibr.  S(iid.  Dorset. 

Seemingly  widely  distributed  bat  not  common.  Appears 
to  liave  a  preference  for  heatha  and  moors.  Adults  in  spring 
and  antumn. 

Buveliiw  Moas,  among  heather,  March,  9  ;  Arthur's  -Seat,  .April.  9  ;  ?asa 
of  Leiiy,  May,  ad.  S  ;  Baveliiw  Mosa.  Sept.,  ad.  i  ;  Bonaly  Glen.  Oct.,  S 
Biul  9:  .^ealdlaw  (Ventlaiida),  Oct..  t«o  9a;  North  Morlou,  Oct.,  9; 
LiiH'Dess  Links,  aiiioog  cut  gniss,  Oct.,  an  ad.  i  and  iiumeious  imm,  is 
Slid  fs:  Arthur's  Seat.  Jaue  IStil  (Mr  Cambridge). 

Ceratinella  brevipes  (Westr.). 

W,i!dyi:iera  ir.i-i>,s,  Carnbr.  SpiJ.  Dorset. 

Apparently  even  less  common  than  the  last,  to  which  it  is 
closely  allied.  Has  been  taken  near  Abenleen.  Mr  Cam- 
bridge has  seen  some  of  our  specimens. 

Near  the  Moor  abore  Currie,  2-2ad  Uan.'b  1£93,  ad.  i  :  Arthur's  Seat  bu,1 
Salisbury  Crags,  llirch,  a  Tew  is  ;  among  slooes  on  hilUiJe  above  Lotbiau- 
liutii.  liithOct.,  anad.   i  and  many  imm.   .'sand  9  s. 

Maso  sondevallii  (^Vestr.). 

.\V,-.v,(^  .„.iJ^i-.,!li..  Cambr.  SpiJ.  D.T^et. 
lUre,  arid  now  i^corded  for  the  first  lime  as  Scottish. 
By  wo>>d  about  a  mile  uorlh-vasC  of  .\berdoDr,  lOth  A^iiil  li^^,  two   j  s  ; 
Bavelaw  Moss,  Uth  April,  9  :  Kosslyu,  Jnli  July,  id-  ;    *ho«u  to  0.  P.  C.    : 
Btidge  of  Allaii,  291  h  He,-.,   ,- . 
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Pachygnatha  clerckii,  Sand. 

This  well-marked  spider  is  widely  distributed  and  common 
in  the  district  in  beds  of  iris,  carex,  and  other  plants  grow- 
ing in  marshy  places.  Adults  may  be  obtained  at  most 
times  of  the  year. 

By  Braidbuni,  Feb.  and  Marcb,  tbree  ad.  (J  s  and  a  number  of  9  a ; 
Otterston  Locb,  April,  9  ;  Lufiness  Links,  May,  a  few  ad.  6  s  and  9  s ; 
Duddingston  Loch,  May,  9  ;  Loch  Leven,  June,  ad.  6  and  9  ;  Rosslyn, 
July,  9  ;  KilcoDquhar,  among  reeds,  Sept.,  many  ad.  $  s  and  9  s  *,  Drum- 
shoreland,  Sept.,  a  few  9  s ;  Lutfness  Marshes,  amoug  iris,  Oct.,  ad.  6^  and 
9  8  abundant;  Duddingston  Loch,  Oct.,  many  <Js  and  9s;  Greenbank, 
Dec,  ad.   6 . 

Pachygnatha  degeerii,  Sund. 

Generally  distributed  and  abundant  practically  throughout 
the  year.     Adult  males  chiefly  during  spring  and  autumn. 

Comiston,  Balemo,  Habbie's  Howe  (Pentlands),  Kirknewton,  Pettycur, 
March,  ad.  S  s  and  9  s  common  ;  Donibristle,  Burntisland,  Arthur's  Seat, 
April,  a  few  (Js  and  9s;  Aberlady,  etc..  May  and  June,  a  few  98;  Fair- 
milehead,  1st  July,  ad.  6  ;  Rosslyn  Castle,  among  cut  grass,  25th  July, 
many  imm.  and  young;  Isle  of  May,  17th  Aug.,  6  (just  mature)  and  9  ; 
Leven,  £lie,  etc.,  Aug.  and  Sept.,  numbers  both  ad.  and  imm.;  Balerno, 
Drumshoreland,  Luffness,  Sept.,  many  ad.  (5s  and  9  s;  Gosford,  Sept.,  imm. 
9  ;  Oxgaugs,  Boghall,  Bonaly,  Oct.,  <Js  and  9  3  common  ;  Bridge  of  Allan, 
Dec,  9  ;  etc. 

"Walckenafira  bicolor,  Bl." 

In  June  1861,  Mr  Cambridge  found  an  example  (an  adult 
male)  of  this  minute  spider  under  a  stone  on  Arthur's  Seat. 
Unfortunately  the  type  has  been  lost,  and  it  is  next  to 
impossible  to  say  now  where  it  ought  to  be  placed  in  the 
systematic  list,  or  to  which  genus  it  should  be  assigned. 
We  have,  therefore,  thought  it  best  to  insert  it  under  its 
original  name,  at  the  end  of  the  Theridiidae. 


Family  EPEIRIDJB. 
Meta  segmentata  (Clk.). 

Epeira  incUnata^  Bl.  Spid.  Great  Brit,  and  Irel. 

Generally    distributed    and    very    abundant,    fixing    its 
orbicular  webs  on  all  sorts  of  bushes  and  herbage.    Adults 
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ill  spring  and  early  aummer,  and  again  in  autumn,  when 
tliey  are  far  more  numerous.  The  spring  examplea  are 
yeneraUy  regarded  as  smaller  than  tlie  autumn  ones,  but  we 
have  taken  as  fine  specimens  in  May  as  in  ha i' vest-time,  and 
as  small  oues  in  Oct.  as  during  the  first  half  uf  the  year. 
On  a  sunny  forenoon,  after  a  night  of  htiavy  rain,  it  ia  moat 
interesting  to  watch  them  spinning  fresh  snares,  which  they 
do  in  a  very  methodical  and  rapid  manner.  We  have  seen 
one  of  these  beautiful  vi/eha  constructed  within  an  hour. 
The  silken  egg-cocoons,  of  which  each  female  makes  several, 
are  placed  under  stones,  in  crevices  in  walls,  etc.,  and  con- 
tain about  80  or  90  eggs — the  exact  numbers  in  six  instances 
were  78,  79,  83,  85,  88,  88. 

Tha  following  19  an  analysis  of  our  records,  leaving  out  ths  locslitieB, 
whioh  are  very  numerous,  and  range  over  llie  whole  district : — Mirch,  aJ.  J 
and  a  few  imm.  9  s ;  April,  a  immter  of  ad.  ?  a  and  some  very  young ;  May, 
a  ffw  lid.  9  9  uid  BoiHB  very  joAing;  June,  B  nninbeT  of  young,  some  very 
Btuall;  July,  imni.  nitd  ymiug  examples  common;  Aug.,  adults  and  iinin. 
examples  ahundont;  Sept.,  adults  very  ibnudaut  —  some  Sua  colour- 
vaiielies;  Oct.,  adultB  abuudont,  and  some  very  young,— 18(li,  9  under  stone 
bi'aide  eiglit  e^g-cocooDHj  Nov.,  a  number  of  d  8  and  many  9b;  Dec,  a  ft-w 
9?. 

Meta  merianse,  Scoi*. 

Ei>ciiit  anlriada  +  E.  aiatu,  Bl.  Spid.  Great  Brit,  ami  Ircl. 
Widely  distributed  and  fairly  common,  placing  its  snare 
nnder  overhanyiiig  banks,  detached  pieces  of  ix)ck,  and  thick 
ivy,  or  in  tlie  mouths  of  caverns,  drains,  etc.  -    Adults  in 
spring  and  early  summer,  and  again  in  autumn. 

By  UvHidbuiD,  Feb.  and  March,  five  i  s  and  six  9  a  ad.,  and  a  number  of 
young;  Koaslyu  Glen,  March,  ad.  i  aud  tno  9s;  Do.,  July,  several  jmiti. ; 
Woodlionselee,  IJurrie,  Balerno,  March,  a  numbiir,  mostly  quite  youn« ; 
Aberdour,  Raitli,  etc.,  April,  a  few  adult,  others  youuj;;  Colinton,  Edgelaw, 
aud  Tomple,  July,  a  few  youiig  9  s ;  Levee,  Kirkiiewton,  itc,  Aug.,  two  ad. 


Tetragnatha  extensa,  I-. 

This  easily  recognised  species — which  occurs  in  the  adult 
state  during  summer  on  bushes  and  herbage  in  the  vicinity 
of  ponds  and  ditches— appears  to  be  very  local  here. 


'^^ 


Kaith,  on  yew  bushes  by  the  lake,  Sth  April  IS! 
;  Do.,  by  ditch  above  llie  lake,  Sepl.. 
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near  Largo,  Sept.,  one  young  9  ;  Gosford,  on  yews  by  the  pondu,  Sept.,  ad. 
9  and  many  young  examples;  Luffness,  Sept.,  two  young  9  s. 


Cyclosa  conica  (Pall.). 

Ejmra  conica,  Bl.  Spid.  Great  Brit,  and  Irel. 

Very  rare,  a  single  example — a  male  not  quite  mature — 
shaken  off  a  young  conifer  in  Gosford  grounds,  East  Lothian, 
on  17th  Sept.  1893,  being  the  only  one  as  yet  detected.  Has 
been  taken  in  Aberdeenshire,  and  also  in  Banffshire,  by 
Professor  Trail. 

Zilla  X  notata  (CI.). 

Epeira  similis,  Bl.  Spid.  Great  Brit,  and  Irel. 

Very  common  in  all  the  towns  and  villages  along  the 
shores  of  the  Firth  of  Forth,  but  apparently  very  local 
inland.  Constructs  its  snares  in  the  auizles  of  doors  and 
windows,  under  the  eaves  of  buildings,  and  on  palings, 
walls,  etc.  Pairs  in  Aug.  and  Sept.;  the  males  then  dis- 
appear, but  many  of  the  females  remain  by  their  egg-cocoons 
till  they  are  killed  off  by  the  frosts  of  winter.  In  green- 
houses, where  it  is  not  uncommon,  we  have  seen  adult 
females  in  spring.  It  is  a  nocturnal,  or  at  least  crepuscular 
spider,  seldom  leaving  its  den  during  the  daytime.  In  the 
twilight  one  may  be  seen  on  every  snare  busy  devouring 
some  unfortunate  insect.  Occasionally  a  pair,  male  and 
female,  may  be  observed  on  the  same  web. 

Greenhouses  in  Exlinburgh  Botanic  Garden  and  in  Dalkeith  Gardens, 
April,  a  few  9  s,  and  many  very  young ;  East  Wemyss,  Leven,  Largo,  Elie, 
Kilconquhar,  Aug.,  6  s  aud  9  s  abundant,  both  ad.  and  imm. ;  Leven, 
Kirkcaldy,  Aberlady,  Blast  Linton,  etc.,  Sept.,  ad.  6b  and  9  8  abundant; 
Dnddingston,  etc.,  Oct.,  a  few  9  8  beside  their  egg- cocoons ;  Morningside 
and  Graiglockhart,  Nov.,  a  few  9  s  by  their  eggs;  on  rock  at  Duddingston 
Loch,  31st  Dec,  9  all  but  dead. 

ZiUa  atrica  (C.  L.  K.). 

Epeira  cdlophylla,  Bl.  Spid.  Great  Brit  and  Irel. 

Widely  distributed  and  abundant,  making  its  snares  on 
whins  and  other  low  bushes,  and  only  occasionally  on  rocks, 
walls,  and  palings.     Pairs  in  Aug.  and  Sept. 


^ 
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LuffnESs,  16th  June,  a  fair  young  ;  FnirmllehMd,  etc.,  Joly,  many  yotiiig; 
Arthur's  Scat,  8th  Aug.,  id.  9,  and  nutnaroua  imm.  Ji  and  9a;  Ii>rgo, 
Loven,  etc.,  Aug.,  many  ^  b  Eind  9  9,  both  ad,  auJ  imm,  (some  on  fenueB) ; 
Isle  or  May,  on  rotka,  Ang.  and  Sejit.,  8Bver*l  sd.  i  a  and  many  9  s,  all  rather 
darker  uoloured  than  aaiial ;  Toad  near  Gleucorso  Reser»oit  (Penllaiids). 
Aberlady,  Drem,  Tjninghame,  Kaniioway,  Kilconquhor,  etc..  Sept.,  adolts 
■hnndant;  farm  at  Baleruo  (on  outhouae),  Oct.,  ad.  i  and  aevaral  9  b; 
Craiglockhart  {on  wall),  TordulF,  Nov.,  a  nnmber  of  9  a  beside  their  egg- 
docoona  ;  Blockfonl  Quarry,  Dec,   f  ;  Bridge  of  AUan,  Jau.,  9  - 


Epeira  cucurbitina,  CI. 
This  pretty  bright-j^reen  spider  is  far  from  common  around 
Ediuburgh,  where  it  seems  to  be  confined  to  ornamental 
shrubs  and  conifers  in  large  gardens  and  pleasure-grounds. 
In  summer,  when  it  is  adult,  we  have  found  it  more  readily 
in  the  Highlands  (Callander,  Kingussie,  Aviemore),  and  then 
on  young  pines  on  the  outskirts  of  woods  and  plantations. 

Donibriatle,  near  Aberdour,  ou  If'eUliiffloHia,  April,  several  young  and 
imm.  9  8  ;  Baith  grounds,  on  yew,  April,  young  9  ;  Hoi*toun,  on  yew,  April, 
tmm.  9  and  yoang  6  i  Gogford  grounds,  on  ornamental  fir,  a  number  vary 
youn;^inSi>pt.,  adults  iu  Juju.i. 

Epeira  diademata  (CI,). 

KpiiradiaiUinn,  Bl.  Spid.  Great  Brit,  and  Irel. 

This  large  and  liandsome  species,  popularly  known  as  the 
"garden  spider,"  is  widely  distributed  and  common  in  the 
district.  It  is  not,  however,  so  ninch  an  inhabitant  of 
gardens  as  of  wild  uncultivated  localities.  Pairs  about 
harvest-time.  The  eggs,  to  the  number  of  several  hundred 
(we  have  counted  467  and  544),  are  deposited  in  autunm  in 
a  large  round  cocoon  of  yellow  silk,  but  do  not  hatcli,  as  far 
as  we  have  observed,  till  the  following  April  or  May — the 
young  apparently  not  reaching  maturity  till  Aug.  or  Sept.  of 
the  succeeding  year.  AVe  have  never  observed  adults  in 
spring  or  early  summer,  which  would  seem  to  indicate  that 
they  do  not  survive  the  winter.  Young  hatched  in  the  end 
of  April  and  beginning  of  May,  and  placed  in  a  fern-case, 
were  not  observed  to  have  formed  orbiculai-  snares  till  about 
the  middle  of  June. 

Bonaly  Glen  and  Logaolw  d'eutlands).  Pettycur  Links,  March,  several 
young  J  a ;  Braid  Hills,  Abt idour,  April,  a  number  about  half-grown  ;  Kirk- 
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newtoD,  etc.,  May,  a  few  imm. ;  Braids,  June,  imm.  S  s  and  9  s  and  some  very 
young;  Rosslyn,  Penicuik,  Edgelaw,  West  Linton,  July,  a  good  many  imm. 
and  young;  Arthur's  Seat,  Braids,  Thornton,  etc.,  Aug.,  ad,  Ss  and  9  8, 
aod  imm.  examples  common ;  Glencorse  (Pentlands),  Long  Yester  and 
Tjrnefield  (East  Lothian),  Leven,  Largo,  etc.  (Fife),  Sept.,  adults  and 
young  examples  common  ;  Bonaly,  etc.,  Oct.,  a  few  young  9  s. 


Epeira  agalena,  Walck. 

Rare,  the  only  examples  we  have  found  being  two  males 
and  a  female,  well  grown  but  immature,  and  a  number  of 
smaller  specimens  beaten  from  a  young  conifer  in  Gosford 
grounds.  East  Lothian,  on  17th  and  20th  Sept.  1893.  Has 
been  taken  in  Perthshire  by  Mr  Morris  Young,  and  at  Avie- 
more,  in  Inverness-shire,  by  ourselves. 


Family  THOMISIDiE. 

Xysticus  cristatus  (CI.). 

Thomisus  cristatus^  BL  Spid.  Great  Brit,  and  Irel. 

Universally  distributed  and  abundant.  Adults  of  both 
sexes  are  common  from  March  to  June;  the  males  then 
practically  disappear,  but  the  females  remain  in  evidence  for 
some  time  longer,  and  are  to  be  found  occasionally  in  every 
month  of  the  year.  Young  and  immature  examples  are 
abundant  in  autumn  and  early  spring.  Females  appear 
always  to  be  much  more  numerous  than  males. 

The  following  is  an  analysis  of  our  data,,  leaving  out  the  localities,  which 
are  very  numerous,  and  range  from  the  Isle  of  May  to  Stirling,  and  from  the 
shores  of  the  Forth  to  the  tops  of  the  highest  hills: — Jan.,  several  imm.  and 
young;  Feb.,  numerous  9  »  and  a  good  many  <J8,  a  few  of  the  former  ad., 
the  others  imm.  and  young;  March,  many  9  s  ad.  and  imm.,  and  a  few  imm. 
^ s;  April,  ad.  9  s  common,  and  several  ad.  6 s,  also  a  number  of  imm.  9  s 
and  some  very  young ;  May,  a  number  of  ad.  9  s,  a  few  ad.  S  s,  and  some 
young ;  June,  an  ad.  6 ,  and  several  9  s  both  ad.  and  imm. ;  July,  imm.  and 
young  9  8;  Aug.,  two  ad.  and  several  imm.  is  and  many  9P)  a  few  only 
being  ad.;  Sept.,  a  few  imm.  <^8  and  many  9s,  a  few  being  ad.  and  some 
quite  young;  Oct.,  numerous  imm.  and  young  examples,  and  a  few  ad.  9  s; 
Nov.,  numbers  young  and  imm.;  Dec,  ad.  i  and  a  few  9Sy  one  being 
mature. 


^ 
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Xfsticus  bifaaciatus  (C.  L.  K.). 

Thomuiua  hi/nxialva,  BI.  Sjiid.  Great  Brit,  ami  lve\. 
Found  on  Arthur's  Seat,  in  June  1861,  by  Mr  Cambridge. 
We  have  not   aa  yet  taken   it   ourselves   in   the   district, 
Kiucraig,  in  Invemess-aliire,  being  indeed  the  only  Scottiali 
locality  iu  which  we  have  detected  it. 

Xysticua  erraticus  (Bl). 

Tlunaiius  erraticus.  Bl.  SpiJ.  Great  lii'it.  and  Irel. 
This  species  was  also  found  by  Mr  Cambridge  on  Arthur's 
Seat   in   June   1861.     It  baa  Iwen  taken  at  Banchory,   iu 
Kincardineshire,  by  Profeasor  Trail,  but  like  the  last  it  ia 
evidently  a  rare  spider  in  Scotland. 

Oxyptila  tmx  (Bl.). 

TAoiitume  Irux,  Bl.  SpuL  Great  Brit,  and  lrt>l. 

Apparentlynot  common,  but  females  and  immature  examples 
may  have  occasionally  been  mistaken  for  those  of  the  next 
8]iefie3,     Males  adult  in  autumn, 

Otttraton  (Fife),  April,  two  ¥a,  oiiu  ad,  the  other  yoiiDg ;  Avlliiir'a  Seat, 
April,  imm.  9  (taken  by  O.  P.  C.  in  this  locality  in  June  1801)  ;  Kiik- 
nawton  and  Blackford  Hill,  May,  two  ad.  Ss;  heath  near  West  Weiuyss; 
Station,  Sept.,  ad.  i  and  two  9s;  at  roote  of  grass  \<y  aide  of  ditch, 
Kilconquhar,  Sept.,  four  ad.  da  and  several  imm.  Si  and  is;  Keilsden, 
largo,  Sept.,  ad.  i  and  9  ;  Lnifiiess  Links,  ad.  i  Sept.,  aii.  1  and  others 
inun.  Oet. ;  field  oiiposito  Morton  Hall  west  gat«,  J^tn.,  ad.   6 . 

Oxyptila  atomaria  <Pan/.). 

Thnmimis  venntiin+T.  pnllidii^,  HI.  Spid.  Great  Brit,  and  Irel. 

Appears  ty  be  widely  distributed  and  fairly  common.  "We 
have  not  yet  met  with  the  adult  male  here,  but  judging  by 
Mr  Cambridge's  experience  in  Dorset,  and  our  own  in 
luverness-shire,  we  may  suppose  it  occurs  in  May  and 
June. 

Koadaide,  Hillend,  Feh.,  ad,  9  .iiid  two  young  ;  Arthur's  Seat  and 
Salisbury  Crags,  Jlarch,  eight  or  nine  ad.  9  a  and  aa  many  imm.  (Mr 
Cambridge  found  it  in  tliia  locality  and  on  the  Pentlanda  in  June  1861)  ; 
Loganlee(Pontlands},  Marrli,  five  Va  neRrly  hut  not  quile  ad.:  Aberdonr, 
April,  two  1^  (one  ad.);  iu  wood  uear  Aberdour,  anioDg  dead  leaves,  one 
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ad.    and   two  young    9  s  of  the  very  pale  variety — the   T.  pallidus,  Bl. ; 

Arthur's  Seat,  Aug.,  ad.  9  ;  LufFness,  Sept.,  two  imm.  9  s  ;  Do.,  Oct.,  S  and 

9   imm.  (0.  P.  C);   Boghall  (south  side  of  Pentlands),  Oct.,   <5  s  and  9  s 

imm.;   Bonaly  Glen,    Oct.,   young  9;   roadside,    Kaimes,   Dec,    numerous 

9  8  imm. 

Oxyptila  simplex,  Cb. 

An  adult  female  Oxyptila,  found  on  13th  June  1894, 
beside  a  stone  in  an  old  limestone  quarry  at  Longniddry, 
East  Lothian,  has  been  identified  by  Mr  Cambridge  as  belong- 
ing to  this  species,  which  has  not  hitherto  been  recorded  for 
Scotland. 

Philodromus  aureolus  (CI.). 

Generally  distributed  and  abundant;  easily  obtained  by 
beating  furze  and  other  low  bushes.  Adult  about  the 
beginning  of  summer. 

Botanic  Garden,  March,  several  imm.;  Corstorphine  Hill,  Hopetoun, 
Aberdour,  etc.,  April,  many  imm.  6s  and  9s,  some  quite  small;  Braid 
Hills,  Belstaae  near  Kirknewton,  etc. ,  May  and  June,  many  6  s  and  9  s  ad. 
and  imm.;  Seafield,  end  of  June,  a  few  <juite  fmall  ;  Dreghorn,  Penicuik, 
July,  several  imm.,  others  young;  Rosslyn,  July,  ad.  9  beside  her  brood; 
Arthur's  Seat,  Aug.,  a  few  young;  Thornton,  Leven,  etc.,  Aug.,  a  few  ad. 

9s  and  numbers  imm.  and  young;  Glencorse,  Aberlady,  Gullane,  Tyning- 
hame,  Sept.^  several  ad.   9s  and  many  imm.;  Bridge  of  Allan,  Dec,  6  and 

9  imm. 


Family  LYCOSIDA 

Pirata  piraticus  (CI.). 

Lycosa  piratica,  Bl.  Spid.  Great  Brit,  and  Irel. 

Widely  distributed  and  common  in  marshy  ground.  The 
majority  breed  about  June,  but  we  have  seen  a  female 
carrying  her  egg-cocoon  in  September. 

Balerno,  Glencorse  Reservoir,  etc.,  March,  a  number  imm.;  Bavelaw  Moss, 
Aberdour,  Burntisland,  Otterston,  April,  many  imm.,  some  quite  small;  Luff- 
ness  Marshes,  May,  ad.  9  ,  and  numerous  imm.  <J  s  and  9  s ;  Duddingston  Loch, 
Luffness  Links,  etc.,  June,  ad.  <Js  and  9  s  common,  a  number  of  the  latter 
carrying  egg-cocoons;  Peebles,  July,  a  few  ad.  9s;  Moss  near  Thornton, 
Aug.,  common,  ad.  and  imm. ;  Drumshoreland  Curling- Pond,  Leven,  Luff- 
ness,  Sept.,  common,  ad.  and  imm.,  a  few  <J8  ad.;  Kilconquhar,  Sept.,  9 
carr3nng  egg-cocoon ;  Luffness,  Oct.,  young  common. 
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Trochosa  picta  (Hulm)- 

Lyioia  picta,  Bl.  Spid.  Great  Brit,  and  Ire!. 

This  handaome  and  moat  interesting  spider  is  common  on 
sandhiUs  on  both  aides  of  the  Firth  of  Forth,  where  it  may 
be  seen  running  in  the  sunshine,  or  may  be  dug  from  its 
tubultir  hole  in  the  sand.  Adult  males  in  spring  and 
summer. 

Pettyl^^^  Links,  Pifo,  24tb  Msrcli,  ooTDinnn,  sd.  ij  &  and  9'.  and  imin. 
eiamples  of  varinua  sizes;  bay  to  west  of  AlwnJoar.  A[iKI,  ad.  dsand  9  h  in 
tlirir  cells  ;  uhon  at  DslmBuy  Park,  Ajiril,  ad.  £  and  9  ;  sandllilla,  LuffDFWi 
and  Gullane  Links,  ad.  ,fB  and  ?b  and  imm,  emmples  of  vBrions  bIms, 
common,  running  or  busking  in  the  aiinebine;  Do.,  Aug.,  Sept.,  and  Oct., 
many  ad.  9  »  in  tbeir  cylindrical  cells ;  coast  between  Leven  and  Elia,  Ang, 
a  lev  ad.  ?b  in  their  celln,  and  young  cnmmun  on  Ihs  sanil. 

Trochosa  mricola  (De  G.). 

Lyeosa  campeatrU,  Bl.  Spiil.  Great  Brit,  and  Ire!. 
Not  common,  and  apparently  very  much  confined  to  the 
coast-line. 

Dalgetty  Bay,  under  stones  at  higb-water  mark,  April,  two  i  i  and  two  9  s 
ad.;  Dalmeny  Park,  Ajiril,  ad.  p;  Gorebridge,  April,  ari.  j;  Aberlady,  at 
foot  of  wall,  May,  ad,  i  and  three  9  h;  Leven  Links,  Aug.,  ad.  9  ;  Luffness 
Links,  Sept.,  two  i  s  and  sis  9  a  ad. ;  Tyningliama  Bay,  under  atone*,  Sept., 
numerous  j  s  and  la;  Lulfncsn,  Oct,,  two  ad.   9  s  and  severnl  young. 

Trochosa  terricola,  Tbor. 

Lijcim  ngretyca,  Bl.  Spid.  Groat  Brit,  and  Irel. 

Widely  distributed  and  not  uncommon. 

Foot  of  Carnethy  (Pentlands),  under  atone,  24th  Marth.  ad.  i  and  9  ; 
Aberdour  and  Dalnieny,  April,  two  !id.  "is;  Braid  Hills,  25  th  April,  9  with 
egg-cocoon;  PentJands,  abi.vo  Hillend,  May,  very  larjje  9  ;  Fettyour,  June, 
imm.  9;  Arthur's  Seat,  Aug.,  ad.  i  \  Lcvtn,  Aug.,  ad.  9  ;  Luffness,  Sept., 
i;  Baleruo,  Sept.,  two  iuim.  9si  Gleiieuise,  Sept.,  9]  Ptntlands  above 
lioghall.  Ott.,  several  young  9  b. 

Trochosa  pulverulenta  (CI ). 

LycBsn  riipax,  Bl.  Spid.  Great  Brit,  and  Irel. 
Tarenlu/a  puheruknla,  Cambr.  Spid.  Dorset. 

Widely  distributed  and  common.  The  majority  attain 
maturity  in  May,  but  tlie  time  varies  a  little,  of  course, 
according  to  the  nature  of  the  season. 
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Moor  above  Currie  and  near  Cobbinshaw,  second  half  of  March,  a  nnmber 
of  imm.  i s  and  9  s;  on  south  side  of  Carnethy,  24th  March,  6  s  and  9  s  in 
great  abundance,  but  apparently  all  still  imm. ;  Donibristle,  etc.,  April,  a 
good  many,  some  ad. ;  Dalmeny  Park,  wood  near  Kirknewton,  etc.,  May,  ad. 
6  s  and  9  s  common ;  moor  near  Thornton,  Aug.  and  Sept.,  a  few  ad.  9  s  and 
many  imm. ;  Glencorse  and  Balemo,  Sept. ,  a  few  imm. ;  Pentlands  above 
Boghall  and  near  Bavelaw  Castle,  a  good  many  imm.  and  young. 

Trochosa  andrenivora  <C1.). 

Lycosa  andrenivora,  Bl.  Spid.  Great  Brit,  and  Irel. 

This  fine  species — one  of  the  finest  of  a  fine  genus — is  rare 
in  the  district,  the  only  localities  in  which  we  have  as  yet 
found  it  being  on  the  coast  of  Fife. 

Pettycur  Links,  among  roots  of  grass  on  overhanging  sandhill,  24th  March 
1893,  ad.  6  and  two  9s  and  four  young;  Leven  Links,  12th  Aug.,  two 
imm.  9  s. 

Lycosa  amentata  (CI). 

Lycosa  saccatOf  Bl.  Spid.  Great  Brit,  and  Irel. 

Generally  distributed  and  very  common.  Towards  the  end 
of  April  and  during  May  the  majority  attain  maturity,  and 
females  carrying  their  egg-cocoons  are  common  in  May  and 
June.  Three  cocoons  examined  contained  33,  41,  and  56 
eggs  respectively. 

The  following  is  an  analysis  of  our  records,  leaving  out  localities: — Feb.,  a 
number  young  and  imm. ;  March,  many  imm.  S  s  and  9  s  and  youDg  ;  April, 
many  imm.  S»  and  9  sand  some  ad.;  May,  many  ad.  6  a  and  9  8;  June, 
numerous  ad.  6  s  and  9  s,  many  of  the  latter  carrying  e^'g-cocoons — also  one 
or  two  imm.  9s;  July,  numbers  of  9  s  ad.  and  imm.,  a  few  with  egg- 
cocoons;  Aug.  and  Sept.,  a  few  ad«  9  sand  many  imm.  (mostly  9  s)  and 
young ;  Oct. ,  a  few  imm. 

Lycosa  lugubris^  Walck. 
Apparently  very  local,  but  common  where  it  does  oocur. 

Wood  about  a  mile  north-east  of  Aberdour,  among  withered  leaves,  10th 
April  1893,  ad.  6s  and  9s  abundant;  Durie  House,  near  Leven,  among 
withered  beech  leaves,  Aug.  and  Sept.,  many  imm.   6  a  and  9  8. 

Lycosa  puUata  (Clk.). 

Lycota  ohscura^  Bl.  Spid.  Great  Brit,  and  Irel. 

Universally  distributed  and  very  common.  During  April, 
May,  and  June  adults  of  both  sexes  are  abundant.    The 
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mates  then  rapidly  disappear,  though  an  rjccaaional  one  may 
be  met  with  up  to  September.  Fenialea,  however,  carrying 
their  egg-cocooiis  or  newly  hatched  younK,  are  common 
throughout  the  summer,  a  few  occurring  pveii  as  Jate  as 
October.  Two  cocoons  examined  contained  twenty-two  and 
twenty-seven  egga  respectively.  Young  of  various  sizes  are 
to  be  met  with  at  all  seasons  of  the  year.  The  following  is 
an  analysis  of  our  reeorda,  leaving  out  localities,  which  include 
every  place  we  have  examined,  the  Isle  of  May  not  excepted. 

Jan.  aitd  Feb. ,  young  of  rariouB  mien  freqaeot  at  foot  of  a,  snnny  wall,  tU:. ; 
March,  iitim.  ia  and  is  aud  ;oiiDg  eXBm;iles  alitindant,  one  9  ad.;  April, 
inim.  of  vuioua  sizra  abandant,  ami  mauy  nd.  is  Knd  {s  towards  end  ot 
laontli;  Maj,  ad.  Jb  and  ?■  ubnndant,  and  mauy  yoang;  Jnnn,  ad.  Ja 
frpquent,  ad.  9  s  carrying  BKg-coooons  nnmetouB,  and  some  young  eiampleB ; 
July,  Hevural  ail  Js  and  a  iiumbar  of  S  s  with  ef^-cocoona;  Ang.  and  Sept., 
ad,  9  b  (tome  «itli  eg(j-coci»nii)flnii  iraiji.  examplBacgnimor,— two  mi  .Jain 
Sept.i  Oct.,  two  9  a  with  efni-cocnons.  aiidmanyimm.  (ifTariousagta;  NOT.. 
and  Dei'.,  iuim.  and  yoniig  S  a  aud  9  s  common.  ^^_ 


LycoBa  nigriceps,  TLor.  4 

Generally  distributed  and  abundant.     Most  of  the  remarks 

iiade  in  respect  of  the  last  species  iipply  equally  to  this. 


KiickstouB  Farm  (under  atone),  Diaid  HilU 

under  fnrzc),  .Ian.,  sevs 

young  jBUTid  J.'?;  Brai.ia,  Hillend,  etr.,  Feb., 

Dimilier  of  young  and  ini 

if  mid    fa;    Blacklord    Hill,   Bnnaly,   Bakv 

0,    Kirknewton,    Logan 

Cnnirthy,  March,  many  young  and  iiiim.   in  a 

nd   9a;   Alerdour.  Bavel 

ptr.,  Apiil,  nnmliera  imm,,  and  n  Tbw  oil.  is  mid  9a;  Kirknenton,  Pent- 
landa,  etf..  May,  ad.  Ja  and  9  a  (aomfl  with  egg- cocoons)  and  young 
eiatnpleB  coiumon ;  Longniddry,  Braida,  etc,  June,  n  few  nd.  9  s  and 
numbers  imm.  (mostly  quite  small);  Roaalyn  and  Ppniemk,  July,  a  j;ood 
many  quite  young;  Slencorae,  Lavrn,  Thoruton,  Aug.  and  Sept.,  numbers 
v«ry  young,  others  larger  but  imm.,  and  one  or  two  ad.  9s;  Tj-ningbame, 
26th  Sapt.,  ad.  S  and  9  and  othcra  imm.;  Boualy  Glen,  Scaldlaw,  Luffnesa 
Woods,  Etc,  Oct.,  a  member  of  1mm.  £  n  and  9  a.  aiime  about  full  size,  others 
rjuilB  small;  Turnhonae  Hill,  30th  Oct.,  ad.  9  canjing  egg-cocoon,  »iid 
ni..ny  young;  Bridge  of  Allan.  Dec,  a  lew  youn^. 


^ 


Lycosa  palnslris  (L.). 

Lycaan  c:r!yii'i,  Bl,  Spid.  Great  Brit,  and  Irsl. 
Widely  distributed  and  fairly  common,     Adults  chiefly  in 
May  and  June.     By  no  means  confined  to  marshy  ground,  an 
its  name  may  seem  to  Imply;  indeed,  we  have  found  it  fully 
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as  often  on  a  dry  bank  or  hillside  as  in  any  other  kind  of 
locality. 

Dalmeny  Park,  under  log,  Jan.,  two  young  9  8;  Arthur's  Seat,  Pettycur, 
Oamethy,  Leadbum,  March,  a  good  many  imm.  <5s  and  9  s;  Donibristle, 
April,  a  few  imm.  S  s  and  9  s ;  Pentlands,  Lufifness  Links,  May,  a  few  ad.  6  s 
and  9  s ;  Pettycur,  Lufifness  Links,  June,  a  number  of  ad.  6  s  and  9  s  (soma 
carrying  egg-cocoons) ;  Thornton  and  Leven  Links,  Aug. ,  four  ad.  (f  s  and 
several  9  s  (some  carrying  QggH\  imm.  and  young  common ;  Keilsden  (Largo), 
Luffness,  Sept.,  a  few  ad.  9  s,  others  young;  near  Bavelaw  Castle,  Turnhouse 
Hill,  Luffness,  Oct.,  a  few  imuL  (^sand  9  8;  Bridge  of  Allan,  Dec,  6  and 
9  half  grown,  and  one  quite  small. 

Lycosa  monticola  (C.  L.  K.). 

Lycosa  exigua  (in  part),  BL  Spid.  Great  Brit,  and  IreL 

Apparently  very  local,  and  probably  pretty  much  confined 
to  the  vicinity  of  the  sea. 

Leven  Links  (Fife),  10th  Aug.  1893,  an  ad.  9  ;  Isle  of  May,  16th  Aug., 
three  ad.  9  s  and  several  imm.  Mr  Cambridge  has  seen  some  of  these 
specimens,  and  confirms  our  identification. 


Family  ATTIDA 

Epiblemum  scenicum  (Cl.). 

SaUictis  scmiciLs  (in  part),  Bl.  Spid,  Great  Brit  and  IreU 

Widely  distributed  and  common.  On  bright  sunny  days 
from  spring  to  autumn  it  may  be  seen  hunting  for  flies  on  the 
warm  surface  of  walls,  rocks,  and  occasionally  palings,  and 
in  the  crevices  of  these  it  passes  the  winter  in  a  silken  cell. 

North  Morton,  Feb.,  common  (ad.  9  8  and  imm.  <J8  and  9  s),  hibernating 
uiyler  loose  lime  on  wall ;  Arthur's  Seat,  Craiglockhart  Hill,  Pettycur,  March, 
numerous  ad.  9  s  and  imm.  i  s  and  9  s ;  wall  at  C omiston,  April,  9  ; 
Aberlady,  Tynefield,  etc,  May,  ad.  (^sand  9  8;  Morningside  Park  (on  wall), 
Braid  Hills  (on  rocks),  etc.,  June  and  July,  many  ad.  (Js  and  9  s  (especially 
the  latter),  and  some  young;  Merchiston,  Lundin  Tower  (Leven),  Aberlady, 
Tyninghame  (on  paling),  Aug.  and  Sept.,  a  number  of  6  s,  more  9  s. 

Heliophanus  cupreus  (Walck.). 

Salticus  cu2)reus,  Bl.  Spid.  Great  Brit,  and  Irel. 

Rare,  and  probably  very  much  confined  to  rough  banks  on 
or  near  the  shores  of  the  Firth  of  Forth.    Has  been  taken 


588  Proctedings  of  tits  Btyyal  Pliysical  Sodely. 

at  Diiiikeld,  and  at  Mucballa,  near  Aberdeen,  by   I'rofeasor 
Trail. 

AtMrdour,  imong  itonm  on  sunny  bank  on  east  side  dF  the  harbour,  6th 
anJ  Uth  April  1893,  3  and  aeveral  9  %  ubII  grown  but  atill  imin. 

Neon  reticolatus  (61.). 

Sallicitt  rflleu!<U«),  Bl.  Spid.  Great  Brit,  and  Irel. 
Extremely  local,  indeed  we  know  of  only  one  habitat  in 
the  diatrict,  namely,  the  Queen's  Park,  Edinburgh,  where  it. 
was  discovered  by  Mr  Cambridge  in  June  1861,  and  where  it 
is  still  fairly  common.  In  the  north  and  west  of  Scotland 
we  have  taken  it  at  Avieuiore  and  at  Oban. 


Eaophrys  eiraticus  (Walck.). 

Salticun  ilMin,lii«.  Rl.  Sjiid.  Great  Brit,  inil  trel. 
This  appears  to  be  also  a  very  local  species  in  the  district. 
It  has  been  taken  near  Paisley  by  Mr  Morris  Young,  and  we 
have  found  it  at  Aviemore  in  Inverness- shire. 

Blackford  Hill,  among  stones,  Mart^h  and  April,  common,  aomp  ad. ;  again, 
May.  ad.  Jsaiid  ;  a  and  Some  quite  small;  again,  Dec.  Ss  and  f  s  (some 
of  tlia  latter  ad.)  hibernating;  Arthur's  Seat,  above  Duddingston,  March  and 
Afiril,  a  number  ofad.  fsandimni,  d  s  acid  is. 


'^ 
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APPENDIX. 

Description  of  a  new  Spider  from  East  Lothian.     By  the  Eev. 
0.  P.  Cambridge,  M.A.,  RRS.,  etc.    [Plate  XII.] 

Qenus  Dictynai  Sund. 
Dictjma  arenicola,  sp.  nov. 

Adult  male,  length  from  1^  to  IJ  lines;  adult  female, 
length  from  rather  over  1^  to  very  nearly  2  lines. 

Gephalothorax  deep  rich  shining  brown ;  the  caput  thinly 
clothed  with  coarse  greyish- white  hairs,  disposed  in  longi- 
tudinal lines. 

Legs  brownish-yellow. 

Palpi  similar  to  the  legs  in  colour,  clothed  with  grey 
hairs;  digital  joint  brown;  radial  joint  rather  longer  than 
the  cubital,  and  from  its  posterior  extremity  at  a  right  angle 
to  it  springs  a  slightly  curved  tapering  bifid-pointed  spur, 
whose  length  is  distinctly  less  than  the  diameter  of  that  part 
of  the  joint. 

Abdomen  yellow-brown,  clothed  with  short  grey  hairs; 
along  the  anterior  half  of  the  upper  side  is  a  very  distinctly 
defined  longitudinal  deep  brown-black  stripe  or  narrow 
band,  broader  behind  than  in  front,  and  with  an  angular 
point  on  each  side  near  the  middle,  then  constricted  and 
afterwards  spreading  on  each  side  near  the  extremity  into 
a  longer  angular  point,  the  extremity  itself  being  also 
pointed;  following  this  band  is  a  series  of  transverse 
yellowish-brown  curved  bars  or  chevrons,  gradually  decreas- 
ing in  length  towards  the  spinners ;  each  extremity  of  these 
bars  is  marked  with  a  small  deep  brown-black  oblique, 
linear  spot,  and  sometimes  the  anterior  margins  of  these 
bars  is  indicated  by  a  more  or  less  distinct  black  line. 

The  sides  of  the  abdomen  are  marked  with  brownish- 
black  broken  lines  and  markings,  and  on  the  under  side  is  a 
very  broad  well-defined  continuous  band  of  the  same  hue, 
with  two  pairs  of  small  pale  spots  at  its  anterior  extremity 
(in  some  specimens  these  spots  form  two  short  pale  lines). 
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The  female  reBembles  the  male  in  the  general  character  of 
its  markings,  but  the  abdomen  is  of  a  whiter  ground  colour. 

This  spider  is  nearly  allied  to  Diclyna  ht/realis,  Cambr,, 
tleseribed  from  North  Oreenlaud,'  but  (lifters  in  having  the 
legs  destitute  of  dark  annulatioua  (the  legs  of  the  male 
being  wholly  immaculate,  and  in  one  only  out  of  a  dozen 
females  was  a  very  faint  trace  of  annulation  visible),  and  in 
the  broad  sub-abdominal  black  band,  which  is  absent  in  the 
Greenland  spider.  From  Dictfna  (xrundiniiem,  Liun.,  the  lunger 
radial  joint  of  the  palpus  and  the  longer  spur  (apriaging 
from  its  very  extremity)  distinguishes  it  at  once,  while  from 
Didyna  uncinuta,  Thor.,  not  only  does  the  spur,  being  shorter 
than  in  that  species,  distinguish  it,  but  the  abdtHninal  pattern 
and  markings  are  totally  difi'ereut.  It  is  also  allied  to 
DiHyita  pusUla,  Westr.,  but  the  latter  is  a  smaller  and 
(tarker  spider,  and  differs  likewise  in  the  slructure  of  its 
pulpi.  The  habits  of  this  spider  are  quite  mwsual — tha 
males  appearing  to  frequent  bare  sandy  spots  on  the  sea- 
shore, while  the  females  ccmceal  themselves  under  fragments 
of  sea-weed,  blown  beyond  high  water-mark,  aad  in  these 
fill  111  their  slight  snares  and  ej,rLi-i:( noons. 

Adults  of  both  sexes  were  found  by  Mr  William  Evans 
close  to  the  shore  on  Lnfthess  Links,  East  Lothian,  in 
June  1894.  A  number  of  immature  examples  had  been 
tnken  by  him  in  the  same  locality  during  the  pvevious 
autumn. 

Explanation'  ok  Plate  XU, 
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a.  Kiiilial  joint  of  palpus,  sbowiiig  cliarai 


I 


> 
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Plate  V. 


1,  PlUMATOPTERIS     ELEGANS.     Kidston,  n  ap 
2,RhAC0PTERI5      SUBCUNEATA,   Kidat.on.^  s^. 
3-5,  CaRDIOCARPUS     NEB.VOSK,   Yvvis'tot.,  -rs'}-. 


J.  RhACOPTERIS    SUBCUWEK^K,  Y.\iaX.o^.  t^.  *^ 

2.  SjGII-LARIA  YOUNGIKNK.  V.^As'^o^,  ^- ^'i  _ 

3.  CaRDIOCARPUS    BlCA\I'DPn:\3'2»-  *^'^'^*^°"^- 


ill 


ii; 


^^   ^^ 


t^^' 


Plate    IX. 

Royal  Physical  Socieb/.  Edirduj^h. 


PaL£05P0NDYLUS   GUNNI,  Traquair, 


VOL. 


Soyal Physical  Society,  Edinburgh. 


\ 


IN  Africa 


r 


ELKIN.   M.D. 


r^ 


t 


Plate   All. 
PSl.  Xll.  Royal  Physical  Society,  i 


DlCTYNA    ARENICOLA,   Sp. 


JOURNAL  OF  PROCEEDINGS. 


SESSION  CXXII. 

Wednesday t  16th  November  1892. — Johnson  Symington,  Esq.,  M.D., 
F.R.S.E.,  retiring  Vice-President,  in  the  Chair. 

The  following  gentleman  was  elected  an  Ordinary  Fellow  of  the  Society : 
Albert  A.  Lintern,  Esq.,  B.Sc. 

The   retiring  Vice-President  delivered    an    Opening    Address  on   **The 
Cerebral  Convolutions  in  the  Primates." 

Dr  Traquair,   F.R.S.,  exhibited  an  nn usually  coloured  specimen  of  the 
Thomback  [Rata  clavcUa). 


Wednesday^  21st  December  1892. — Professor  H.  Alleyne  Nicholson, 
F.G.S.,  F.L.S.,  President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
Thomas  Bowhill,  Esq.,  F.R.C.V.S. ;  Henry  Main  waring- Holt,  Esq., 
M.R.O.S.,  L.S.A. ;  Edward  Laidlaw  Thomson,  Esq. 

The  Acting-Secretary  submitted  the  following  Report  by  the  Council : 

REPORT  OF  COUNCIL,  1891-92. 

The  Council  beg  to  submit  the  following  Report  upon  the  state  of  the 
Society. 

I, — Membership. 

During  the  past  Session  the  number  of  new  Fellows  admitted  amounted  to 

twelve,  but  against  these  must  be  placed  the  names  of  Fellows  deceased, 

resigned,  or  written  off  the  roll  as  being  four  years  or  over  in  arrear  with 

their  subscriptions.     These  amounted  to  twenty -five,  leaving  at  the  end  of 

the  Session, 

225  Ordinary  Fellows, 

16  Honorary  Fellows, 

19  Corresponding  Fellows, 

Total  260  Fellows. 

II. — Accounts. 

An  Abstract  of  the  Treasurer's  Accounts  has  been  circulated  with  the 
Billet  calling  this  meeting.  It  will  be  seen  therefrom  that  the  funds  continue 
in  a  satisfactory  condition. 

VOL.  XIT.  2  Q 


Proteedvngs  of  (he  StyyalPk^simf, 

III,— Tbk  SjirHKTAllV. 
Tbo  Conncil  tleeply  rogrrt  to  annooncH  tlwt  thcj"  havo  tPniporarily  lost  thu 
valued  servicer  ortho  Secretary.  The  state  of  Mr  Evaos'i  boaltb  being  suclt 
At  to  necewitate  bU  ali&once  abroiul  for  a  poriuil,  bo  tendered  his  resiguation 
as  Secrotacy.  The  Council,  however,  resolved  not  to  accejit  this  resignation, 
but  granted  Mr  Erans  leavH  of  absence  for  t  Jciir,  snd  appointed  Mr  Gunii  sa 
Acting-Secretary  during  that  time.     Mr  Evana  acquiesced  in  this  deciaion. 

IV.— COMMDSI0ATlfl\S. 

Tho  nnmlier  ef  Commnniuations  read  bororc  the  Society  daring  lust  Session 
was  ninetecu,  of  which  thirtEcu  are  to  appear  in  the  forthcoiiiing  part  of  tlin 
Procffdiyigs,  which,  it  is  hoped,  will  be  in  the  hands  of  Fellowa  before  next 
ordinary  meeting.     Tliis  pnrt  is  to  be  illnstrited  by  eight  plates. 

V ,  —  Cose  LU8I0S . 

In  concliiaion,  tbe  Cnum^il  would  improvi  upon  Mombern  the-  necessity  ol 
iiitroduoing  as  Fcllow»  of  tlio  Society,  gentlemen  who  ore  in  any  way  liVtdy 
to  (iromotD  its  intarestii,  rapwially  by  the  contribution  of  pspprs  rnlculatod  to 
add  t«  the  value  and  interest  of  the  Society's  Pmetfiingi. 


For  till-  Couni'il. 

.loH.s  Of  I 


«J 


Tlieroafter,  the  Treagnrer  anbmitted  his  Annual  Report. 
The  following  Office- Bearers  for  the  Session  were  then  elected  : 
/"/csWch; -Professor  H.  Ali.evn-r  Njchih.son,  F.G.S.,  F.L.S, 
Fw-AvsMcKis— Koi!Er.rKii«TON,  F.O.S.,  F.K.S.E. ;  II.  N.  ri:Ai.ir,  F.Ii.S., 

F.G.S. ;  WiLUAM  Kfs.'iKT.L,  M.D.,  F.li.CP.E. 
SMre(«i-y— Williams  Evaks,  F.F.A.,  K.K.S.E. 
Aaing-Scei-ciars—icm's  ClSN,  F.R.S.G..'^. 
rycaaiirer—GKO RGB  Lisle,  F.F.A.,  C'.A. 
Counclllui-s—3.  0.  Ooodchild,  F.G.S.,  F.Z.S. ;   Professor  ,1.   Berry  Haycraft. 

M.D.,    F.lt.S.E.;     Lionel    W.    Hinxman,    H.M.    Geological    Survey; 

Thomas  .Scott,  F.L.S. ;  Jamea  Hcnniis  ll.M.  Geological  Survey;  George 

Urook,    F.L.S.,   F.li.H.K;    li.    W.    Felkin,   JI.D.,    F.U.S.E.;    K.    H. 

Tr.i.|uair,    M.D.,   F.U.S.;    Edmond  \V.   Carlier,   M.D.,   ll.Sc, ;    Major 

Wanilaw    R.-inisay;    Johnson    Symington,    M.D,,    F.R.S.E. ;    Andrew 

■\Vilson,  L.D.S. 
The  following  com mimi cations  were  read : 

1,  "Tlie  Glacial  Fauna  of  King  Edwani,   liaiiffshire."     I!y  ALFiinn  Kkt.l, 

Ksc],    {f/ommniiieated  by  Jamks  ISf.nsjb,  Eiij.) 

2,  "  Furtlier  Observations  upon  tho  Wings  of  liiids,"     liy  J.  0.  Goodchimi, 

Fsq,,  F.G.S.,  F.7-.S. 
It.  In  conni:ctioii  with  the  above,  Air  Qooticirii.ii  exhibited  a  Collection  of 
the  Wings  of  Birds, 
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Wedtusday,  18th  January  1893.— Robert  Kidston,  Esq.,  F.G.S.,  F.R.S.E., 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
James  Adamson,  Esq.,  M.A.,  B.Sc. ;  Kenneth  Find  later  Campbell,  Esq.,  C.E., 
Hon. M. Inst. C.E.,  M.S.I. ;  T:  Lewis  Paterson,  Esq.,  M.B.,  CM. 

The  Librarian  submitted  his  Annual  Report. 

The  following  communications  were  read  : 

1.  ''The  Chemistry  of  Soils."    By  John  Hunter,  Esq.,  F.C.S. 

2.  '*  A  Revised  Description  of  Palceospondylus  Ounni."    By  R.  H.  Traquair, 

Esq.,  M.D.,  F.R.S. 

3.  "Results  of  Meteorological  Observations  taken  at  Edinburgh  in  1892." 

By  R.  C.  MossMAN,  Esq.,  F.R.Met.S.,  F.R.S.E. 


Wednesday,  \bth  February  1893. — Professor  H.  Alleyne  Nicholson, 
F.G.S.,  F.L.S.,  President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society : 
Professor  Cargill  G.  Knott,  D.Sc,  F.R.S.E. ;  Gustav  Mann,  Esq.,  M.B., 
CM. ;  William  Reid  Tait,  Esq.,  CE. 

The  following  communications  were  read : 

1.  "Heredity  and  its   Bearings    on    the    Phenomena  of   Atavism."      By 

Gtjstav  Mann,  Esq.,  M.B.,  CM. 

2.  "On  the  Identity  of  Ruhecola  Tyileri,  Jameson  (Mem.  Wern,  Soc,  vii., 

p.  487),  with  Exhibition  of  Specimen."     By  W.  Eagle  Cl/rke,  Esq., 
F.L.S. 

3.  "Lists  of  Foraminifera  and  Ostracoda  from  the  Raised  Sea-Bottom  at 

.    Fillyside."    By  David  Robertson,  Esq.,  F.L.S.     (Communicated  by 
James  Bennie,  Esq.) 

4.  "  Exhibition  of  Professor  Butsciili's  Micro-Photographs."     By  J.  Arthur 

Thomson,  Esq.,  M.A.,  F.R.S.E. 


Wednesday,  15th  March  1S9Z.—B.  N.  Peacii,  Esq.,  F.G.S.,  F.R.S. 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
Lieut. -Colonel  Fred.  Bailey,  {late)  R.E.,  F.R.G.S. ;  Percy  H.  Grimshaw, 
Esq. ;  Alexander  Macdonald,  Esq.,  M.B.,  CM. 

The  following  communications  were  read : 

1.  "Some  of  the  Practical  Benefits  resulting  from  Bacteriological  Research." 

By  William  Russell,  Esq.,  M.D.,  F.R.CP.E. 

2.  '  *  Remarks  on  the  Fossil  Fishesof  the  Devonian  Rocks  of  Canada. "     Part  I. 

By  R.  H.  Traquair,  Esq.,  M.D.,  F.R.S. 

3.  "On  the  Occurrence  of  Arthostigma  gracile,  Dawson,  in  the  Lower  Old 

Red  Sandstone  of  Perthshire."    By  Robert  Kidston,  Esq.,  F.G.S., 
F.R.S.E. 
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1,  " linTiKTlt*  on  SeorpiKtui  iladyh'plfra,  Doliironhe;  nn  miaUion  to  the 
Fnlin«  of  tlio  Britiali  North  Sea  Arm,"  lly  W,  F,A(!i,it  Ci.akkp.,  F^sq., 
F,L.B. 

6,   "On  Bomo  New  or  Little  Known  '.lli^nlwita."     Ely  F.  E.  Beiibarp,  Esq., 

M.A.,  F,a.s. 

Wtti'ieai'ny,  \9th  April  1893.  — Rorbilt  Kirwros,  E«|.,  F.G.S.,  F.R.S.E., 
VicB-Pfe*ii!ent,  in  the  Chair. 

The  following  genllenien  wsro  olecttd  Ordinary  Fellow*  oF  the  Society : 
O.C.  Bradley,  I':aq.,M.K.C.V,S.;  E.  F.  de  Jong.  Esq,,  M.R.O.V.S. ;  Chflrlea 
Cttnipbell  ilaiter  Tyria,  Ei«i.,  M.B,,  CM,  i   Edward  -lohn  Wynstonp  Waters, 

The  following  .^oni  muni  cations  were  road : 
1.   "  liemnrkB  on  thu  Fossil  Fislios  of  IheDeTonian  Rocks  of  CanadB."     P.nrt 

II.     lij  R.  H.  TiiiauAiii,  Esq,.  H.D.,  LL.D.,  F.U.S. 
■2.  "A  List  of  Sjiiders  ooHected  in  the  Neighbourhood  of  EdinLurgh."     By 
William  Evans,  Esq.,  F.R.S.E.,  and  G.  H.  CAiirBSTRn.  B^i- 

3.  "The  Annient  Lake  of  Elic,  FifeHbirr."     By  .Iajirs  Bennie,  Esq.,  and 

Anhfikw  Scorr,  Esq. 

4.  ''The  Lund  anil  Fresh-Wnter  CrnHtacaa  of  the  District  aionnd  Eldiutinrgh. 

Part  H.— Tha  Ostracfldn  and  Copejioda."    By  Thomab  Scoit,  Esrj,, 
F.L.S. 

5.  "  Exhibition  of  a  Speoimen  of  the  Ivnrj  Oull  {Fagophila  ehiinifi)."     By 

W-'EAOLBCLArKE,  Esq,.  F.L,S. 


IFaltc  In     I    /   \         f     IS  3  — I      F      1  n      E   ]     I   (.   H.,  F.R.S.E., 

t  r    g  \  ce  1  r  t,  de  t        tl  c  Cha 

The  folio  in^  g*  tic  an  as  electci  lu  0  I  ay  Fcllo  of  the  Society: 
Janici  A I  n    ler  as   I>m\     1>  S 

The  lollo  Dj,  ge  ticn  a  a  elected  a  Ilono  ary  Fellow  of  the  Sodaty  ; 
Professor  Cha  le   Lapwo  II    F  h  S 

TIeret  g\  ee  P  es  I  tdclveeda  Oien  „Addrca  OntheVations 
DiviKionsof  British Caibon iff rous  liocks  ns  dcterniinci]  hy  their  Fossil  Flora." 

Professor Sthutuers  and  ProftssorCosjJAi;  EwARTeihihited,  with  Rcmarlis, 
Sjiecimens  showing  the  Development  of  the  Foot  of  the  Horse,  as  bearing  on 
the  Evolution  of  the  Species. 


lyalifs-la;/,  -lOlh  Dernahcr  J893.— li.  N.  Peacif,  Esq..  F.G.S.,  F.E.S., 

Vice-President,  in  tlio  Cljair. 

The  following  ^entli'inen  wore  ileeteit  Ordinary  FcBows  of  the  Society: 

John  Alexander,  Esq.,  M.I).,   L.lI.C.r.,   LliCS.,  K.P.ll.;   (icorgo  Ernf.st 

demons.  Ewj,,  .M.I!,,  CM,;   Cliiiiles  W.  Donal.i,  Esi|,,  ,M,1'..,   U.M.  ;   H.  B, 
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Guppy,  Esq.,  M.B.,  F.R.S.E. ;  D.  C.  Longden,  Esq.,  M.B.,  M.R.C.S.Eng., 
D.P.H.,  F.R.C.S.E. ;  Alexander  Mackay,  Esq.,  Solicitoij;  Thomas  Wright 
Parkinson,  Esq.,  M.B.,  CM. ;  Matthew  Scott,  Esq.,  C.E. 

The  Acting-Secretary  read  the  following  Report  by  the  Council : 

REPORT  BY  COUNCIL,  1892-93. 

I — Membership. 

During  the  past  Session  the  number  of  Ordinary  Fellows  admitted  amounted 
to  seventeen,  against  which  have  to  be  placed  seven  resignations  and  three 
deaths,  leaving  a  nett  increase  of  seven  names  upon  the  roll.  The  name  of  a 
Life  Member  whose  name  had  been  inadvertently  allowed  to  lapse  from  the 
roll  has  been  restored.     At  the  close  of  the  Session  the  number  of  Fellows  was, 

233  Ordinary  Fellows, 
16  Honorary  Fellows, 
19  Corresponding  Fellows, 

Total  268  Fellows. 

II. — Accounts. 

An  Abstract  of  the  Treasurer's  Accounts,  in  printed  form,  has  been  dis- 
tributed with  the  Billet  calling  this  meeting.  It  will  be  seen  therefrom  that 
the  funds  continue  in  a  fairly  satisfactory  condition,  although  the  amount  of 
arrears  is  considerable. 

III. — Communications. 

The  number  of  Communications  read  before  the  Society  during  the  past 
Session  was  twenty,  of  which  sixteen  appeared  in  the  part  of  the  Proceedings 
already  issued  to  Fellows  not  in  arroar.  This  part  was  illustrated  by  three 
plates  and  eight  woodcuts.  Besides  the  papers  read,  objects  of  scientific 
interest  were  exhibited  on  four  occasions. 

With  a  view  to  the  future  early  publication  of  the  Proceedings^  the  Council 
request  Fellows  to  hand  in  their  Communications,  with  the  Illustrations,  if 
any,  complete,  at  the  conclusion  of  the  meeting  at  which  they  are  read,  in 
order  that  they  may  receive  early  consideration. 

IV. — The  Secretary. 

The  Council  deeply  regret  to  announce  that  they  have  lost  the  valued 
services  of  the  Secretary,  the  state  of  whose  health  continues  such  as  to  dis- 
able him,  for  the  present,  from  carrying  on  the  duties  he  so  successfully  and 
uuweariedly  performed  for  the  Society.  The  Council  have  adopted  the 
following  Minute,  a  copy  of  which  has  been  forwarded  to  Mr  Evans: — 

"It  is  with  feelings  of  great  regret  that  the  Council  have  received  the 
resignation  of  Mr  William  Evans  as  Secretary  of  the  Society,  on  account  of  ill 
health.  Combining,  as  he  does,  all  the  qualities  desirable  in  an  efficient 
Secretary,  Mr  Evans  has,  during  the  five  years  he  has  held  the  post,  served 
the  Society  well,  and  has  amply  earned  the  admiration,  as  well  as  the  gratitude, 
of  its  Members.  Taking  up  office  at  a  time  when  the  Society  was  just  emerg- 
ing from  a  period  of  financial  depression,  his  ^visdom  and  capacity  in  guiding 
its  affairs  has  been  rewarded  by  the  position  of  prosperity  which  the  Society 
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at  presHiit  onjor^i  itbfle  his  solid  reputation  aa  a  oatainliat  has  greatly  con- 
IriUuteil  lunarU  nmof-  and  mnintaitiiog  its  poKitiaii  na  u  Ecientific  liody. 

"  Ths  CouDcil  eajwciully  d«|i1oie  the  cause  of  Mr  Evaas's  resignation,  and 
enrncatlf  bope  that  he  may  be  Hiieedil;  restored  tu  hualth,  so  tlmt  not  only 
tho  Koyal  Pbyeiual  Society,  but  niiluwl  history  suienee  in  general,  may  soon 
ftSBin  enjoy  the  beLefit  of  hia  work." 

V.-CONCLUMON. 

la  conclusion,  the  (Jonndl  would  iniprees  npon  Meiuhera  the  necessity  for 
intiDdufing  as  Fellows  of  tho  Souiety,  gentlemen  win,  are  likely  to 
its  interests  in  any  vay,  eapo^ially  by  the  uontribntioD  of  ]>aper5  calculnt«d 
to  add  to  the  thIub  and  interest  of  the  Society's  Procadin'js. 

For  the  Council, 

JuUN  llUNs,   .Utiiig- Secretary. 

The  Treasurer  ami  Librarian  submitted  their  Atiuual  lluiioita. 
The  following  Office- Bearers  were  elected; 
iVwiiictii— Professor  H.  Ai.lbyse  Niubowos,  F.G.S.,  F.L.S. 
r(ce-iVssi'rfc«(s.— B,  N.  PsAL-n,  Es.!.,  F.G.8.,  F.ll.S, ;  William  Riissbll, 

Esq.,  M.D.,  F.K,C.P,E  ;  J.  G.  GooncHij.D,  Esq.,  F.O.B,,  F.Z.S, 
Seenlary. — JobnOviik,  F.B.S.O.S. 
Asshlanl-Secivtarij. — J.  Stuaut  Thomsuk. 
Treasurer,— OrfiiMS.  Llsle,  C'.A.,  F.F.A. 
Lilrarian.—i.  AtiTHur.  Tjiomw.s',  M.A.,  F.E.S,  K. 

CuuiicUtors. — James   Bunnii',   of  H.M.   Goologicnl   Survey;    1{.   \V,    Fulkiii, 
M.D.,  F.R.8.R;  K.  H.  Troquaiv,  M.IX,  LL.D.,  F.R.S, ;  E.iijioud  W. 
Carlier,    M.D.,    li.Se.j    M^or   Wardlow    Ranisuy;    FjofebSDr    JoliQsou 
Symington,   M.D.,  F.lt.S.E.;  Andrew  Wilson,   L.D.S.;   Lieut. -Colonel 
FreJ.  Bailey,  (^'rfc}K.F.,l^R.G.S.^  W.  Eagle  Clarke,  F.L.S. ;  W.  IvisoH 
Macadam,  F.C.S.,  F.i;.S.E.i  Gcotgo  Canington  I'urvis,  11. U.,  U.Sc. : 
Professor  John  Struthera,  it.])..  LL.D. 
A  letter  from  Professor  Lajiwortli  was  subniitt«d,  in  whieh  he  thanked  thi: 
Council  ani  Society  for  his  election  as  an  Honorary  Fellow  uf  the  Hocitly. 
The  following  uomniunications  were  read: 

1.  "  Destriiilion  of  Cephitlaspis  magiiijiea,  Traq.,  from  tho  Caithness  Flags." 

KyR,  H.  TiiAQUAiii,  Esq.,  M.D.,  LL.D.,  F.R.S. 

2.  "Achanarros  Kojiaiteci." '     By  R.   H.   Thaquau;,   Esq.   M.D.,   LL.D., 

F.R.S. 

3.  "Ou  someNflwSpeciesof  Fossil  Plant?  from  the  LowerCarbouiferous  Bocks 

of  Scotland"     liy  RmiEirr  KinsTON,  Esq.,  F.G.S.,  F.U.S.E. 
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Wednesday,  11  th  January  1894.— Professor  H.  Alleyne  Nicholson,  F.G.S., 

F.L.S.,  President,  in  the  Chair, 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society : 
J.  H.  Burrage,  Esq.,  B.A.  (Oxon.);  James  Bell  Dobbie,  Esq.;  William 
Taylor,  Esq. 

A  letter  from  Air  Evans  was  submitted,  in  which  he  thanked  the  Council 
for  the  Minute  prepared  by  them  on  his  resignation. 

The  following  communications  were  read: 

1.  ** Obituary  Notice  of  the  late  George  Brook,  F.L.S.,  F.R.S.E."     By 

W.  E.  HoYLE,  Esq.,  F.R.S.E. 

2.  "Obituary  Notice  of  the  late  Charles  Jenner,  F.G.S.,  F.R.S.E."    By 

J.  G.  GooDCHiLD,  Esq.,  F.G.S.,  F.Z.S. 

3.  *  *  On  some  Entomostraca  from  the  Island  of  Mull,  collected  by  the  late 

Mr  George  Brook."    By  Thomas  Scott,  Esq.,  F.L.S. 

4.  *  *  River  Temperature.     Part  I.     Its  Daily  Changes  and  Methods  of  Observa- 

tion."   By  H.  B.  GUPPY,  Esq.,  M.B.,  F.R.S.E. 

5.  "Animal  Life  observed  during  a  Voyage  to  Antarctic  Seas."    By  W,  S. 

Bruce,  Esq.     (Communicated  by  the  Secretary.) 


Wednesday^  'list  Febrtcary  1894. — J.  G.  Goodchild,  Esq.,  F.G.S.,  F.Z.S., 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society : 
T.  Cuthbert  Day,  Esq.,  F.C.S. ;  D.  R.  Simpson,  Esq. 

The  following  communications  were  read : 

1.  "An  Attempt  to  explain  the  Origin  of  Certain  Organs."     By  J.  Arthur 

Thomson,  Esq.,  M.A.,  F.R.S.E. 

2.  "Meteorological  Observations  taken  in  Edinburgh  in  1893."    By  R.  C. 

MossMAN,  Esq.,  F.R.Met.S.,  F.R.S.E. 

3.  "Penguins:  with  Notes  on  those  of  Erebus  and  Terror  Gulf."    By  C.  W. 

Donald,  Esq.,  M.B.,  CM. 

4.  "  Exhibition,  with  Remarks,  of  Transverse  Sections  of  Carboniferous  Wood 

from  Baberton  New  Quarry,  Midlothian."     By  James  Bennie,  Esq., 
and  J.  A.  Johnston,  Esq. 


Wednesday f  2ist  March  1894. — William  Russell,  Esq.,  M.D.,  F.R.C.P.E., 

Vice-President,  in  the  Chair. 

The  following  gentlemen  were  elected  Ordinary  Fellows  of  the  Society: 
William  Speirs  Bruce,  Esq. ;  Edward  Greenly,  Esq.,  F.G.S. ;  W.  Denison 
Roebuck,  Esq.,  F.L.S. 

The  following  communications  were  read : 

1.  "Obituary  Notice  of  the  late  Rev.  G.  Gordon,  LL.D."    By  J.  Horne, 
Esq.,  F.G.S. 
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2.  "  The  Reptiles  and  Batrachians  of  the  Edinburgh  District."    By  William 

Evans,  Esq.,  F.R.S.E. 

3.  "Remarks  on  the  Tectibranchiata:   with  Demonstration  of  Specimens." 

By  J.  D.  F.  Gilchrist,  Esq.,  Ph.D.,  B.Sc. 

4.  "Notes  on  some  Carboniferous  Lamellibranchs."    Part  III.     By  J.  G. 

GooDCHiLD,  Esq.,  F.G.S.,  F.Z.S. 


Wediiesdayt  \%th  April  1894.— J.  G.  Goodchild,  Esq.,  F.G.S.,  F.Z.S., 

Vice-President,  in  the  Chair. 

The  following  gentleman  was  elected  an  Ordinary  Fellow  of  the  Society : 
William  Paterson  Scott,  Esq.,  C.A. 

Messrs  R.  C.  Millar,  C.A.,  and  Richard  Brown,  O.A.,  were  re-appointed 
Auditors  for  the  current  Session. 

The  following  communications  were  read: 

1.  **  On  the  Distribution  of  Tropical  Diseases  in  Africa."    By  R.  W.  Felkin, 

Esq.,  M.D.,  F.R.S.E. 

2.  *'  The  Land  and  Fresh- Water  Crustacea  of  the  District  around  Edinburgh. 

Part  III.— The  Cladocera."    By  Thomas  Scott,  Esq.,  F.L.S. 

3.  **A  Contribution  to  the  Vertebrate  Fauna  of  West  Ross-shire."     By 

Lionel  Hinxman,  Esq.,  B.A.,  and  W.  Eagle  Clarke,  Esq.,  F.L.S. 

4.  "Notes  on  some  of  the  Southern  Whales."    By  Charles  W.  Donald, 

Esq.,  M.B.,  CM. 


LIST  OF   SOCIETIES  WHICH   RECEIVE  THE 
SOCIETY'S  "  PROCEEDINGS." 


Those  Institutions  from  which  PuhlicatioTis  have  been  received  in  return  are 

indicated  by  an  asterisk. 


Birmingham, 

Do. 
Cambridge, 

Do. 
Cirencester, 
Durham, 
Halifax, 
Leeds,    . 
Liverpool, 
Do. 
Do. 
London, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Manchester, 
Do. 
Do. 
Norwich, 
Oxford, 
Truro,  . 
Watford, 


ENGLAND. 

*Philo8ophical  Society,  King  Edward's  Grammar  School. 
•Natural  History  Society,  Sir  Josiah  Mason's  College. 
•Philosophical  Society, 

University  Library. 
•Editor  of  the  Agricultural  Students^  Oazette, 

University  Library. 

•Yorkshire  Geological  and  Polytechnic  Society. 
•The  Conchological  Society  of  Great  Britain  and  Ireland. 
•Biological  Society,  University  College. 
•Literary  and  Philosophical  Society. 
•Engineering  Society,  Royal  Institution. 

British  Museum  Library. 
•British  (Natural  History)  Museum,  South  Kensington. 
•Royal  Society,  Burlington  House,  Piccadilly,  W. 

Chemical  Society,  Burlington  House,  Piccadilly,  W. 
•Geological  Society,  Burlington  House,  Piccadilly,  W. 
•Linuean  Society,  Burlington  House,  Piccadilly,  W. 
•Royal  Microscopical  Society,  King's  College. 

Museum  of  Economic  Geology,  Jermyn  Street. 

Editor  of  Nature^  29  Bedford  Street,  Covent  Garden. 
•Zoological  Society,  Hanover  Square. 
•Geologists'  Association,  University  College,  W.C. 
•Geological  Society,  36  George  Street. 
•Literary  and  Philosophical  Society,  36  George  Street. 
•The  Owens  College. 
•Norfolk  and  Norwich  Naturalists'  Society,  The  Mustmm. 

Bodleian  Library. 
•Royal  Institution  of  Cornwall. 
•Hertfordshire  Natural  History  Society  and  Field  Club. 


Aberdeen,     . 
cockburnspath, 
Edinburgh,  . 

Do. 

Do. 

Do. 


SCOTLAND. 

University  Library. 
•Berwickshire  Naturalists'  Field  Club,  Old  Cambus. 

Advocates'  Library. 

University  Library. 
•Royal  Society, 

Royal  Medical  Society. 


HP 

1 

mmmi^H 

lio. 
Do. 

Do. 

Do. 

T>Q, 
1)0. 

Du. 

PKIiTU,    . 

riia.y.ViT. 
Dinus, 

Do. 

Do, 

Lkydkn, 

BABtB,     . 

'KOful  SudUiah  SoclDty  Of  Arts.                                                      ^H 
•(toynl  81,-ottL.li  GeoawphiMl  Society,                          ^^^^^H 
'BottiDlcal  Haaiatj.                                                   ^^^^^1 
niigbluid  and  Agriculturnl  Society.                         ^^^^^1 

•i-bUowphicat  Society.                                              ^^^^^M 
'Natural  Uiatory  Sodcty.                                             ^^^^^| 
•Gaologicttl  Society.                                                                |^^l 

Farthehire  Society  of  Natural  Di»Eoiy.                       ^^^^^^H 

•l^iyal  Iriat  Academy.                                                                        ^1 
•ttoyal  Dublin  Society.                                                               ^1 
•[loyal  (Jeologiial  Sooiety  of  Irtlainl.                                          H 

HOLLAKD,                                                            H 
'ItB  KouiDkiijlcB  AkadBiiiie  the  Wetuiisc.iaiiiwn.                            ■ 
'Museum  van  Naturlijke  Hi»tDir«.                                                         ■ 
Provinctafll  GenpOtBciinp  an  Kunsttu  en  Wetunatliftiipeii.              H 

9WITZEHLAND.                                                           ■ 
'Die  NatnTfomdinidBQuBUtelun. 
(  'AllBeuLeLne  ScliweiZBriaelia  GesEllschaft  fiir  die  gusauimteti 

^ 


'Die  Naturforsclieude  Gesvllaciiua 
'Socii'tc  de  PhysiciHu  et  il'llistoiru  Naturelle. 
'Socii'tv  des  Sciences  KiLturellci!. 
'Die  Nnturrorscheuile  Gcjellsuhnrt. 

CEliMANY. 
'-'KuniglidLo  Alsadeiuie  iler  Wi«senscli;iftpii. 
*' Deutsche  Geologische  Gesellsicliaft. 
"Gesellscliaft  Naturlbrachender  KreiiiiiU-. 
I  'N'iiturliistoriaoher   Verein    iler    jii'eussisclieti    lllieiiilaiul 
I         WesttHlens,  hhJ  des  Rei;,-llp/irk3  Oaiial.riick. 
'Verein  fur  Naturmisseusehaft. 

le  Geaellschaft  fur  Vaterluinllaclie  Cultur. 


Elbebkeld, 
Erlangen, 

FllANRKOUn- 


*XatunviiiBeii8chaf tli  i 
KiJuigliclie  Saniuilnn^r 
■Der  Verehi  fiir  Enlkuiide. 
"NuturwiaseUBcliarilieher  Vi 
Unitersity  Library. 
N-Sl.ilN,*Sciickenbergi3chB  Naturfor 
J  *Di'»tFJciie     Malako/ooloKia< 
1         Kcliwanlieiiu. 
ft..     .      Die  Naturfoiseliende  Gesvilaclinft, 

.     ']v(Jiii<;1ielie  Geaellschart  der  Wisiieiiacliafti^u. 
.     -Kaiserliolie  Akadeiuic  Jev  N'alurforscler. 


ir  Kuiist  uiid  Wissenxchaft. 


ift.     Or    ICobclt, 
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Jena,     . 

Leipzig, 

Do. 

Do. 
Munich, 
Stuttgart, 
wurzburg, 


*Mediciiiisch-naturwissenschaftliche  Gesellschaft. 
*K6niglicbe  Sachsische  Gesellschaft  der  Wissenschaften. 

Naturforschende  Gesellschaft. 

Editor  of  the  ZoologUcher  Anzeiger. 
*Konigliche  Baierische  Akademie  der  Wissenschaften. 
*Verein  fiir  Vaterlandische  Cultur  in  Wiirttemberg. 
*Physikalisch-medicinische  Gesellschaft. 


Agram,  . 
HermannsTx\.dt, 
Praguk, 
Trieste, 
Vienna, 
Do. 


AUSTRIA. 

*Societa8  Croatica  Historico-naturalis. 
*Siebenbiirgischer  Verein  fiir  Naturwissenschaft. 

Konigliche-buhmische  Gesellschaft  der  Wissenschaften. 

Societa  Adriatica  di  Scienze  Naturali. 
*K.  k.  zoologisch-botanische  Gesellschaft. 
*K.k.  Naturhistorisches  Hof-Museum. 


Bologna, 

Milan,  . 

Do.      . 

MODENA, 

Naples,  . 
Padua,  . 

Rome,     . 
Turin,   . 


ITALY. 

*Accademia  delle  Scienze  dell'  Istituto. 

*Reale  Istituto  Lonibardo  di  Scienze,  Lettere  ed  Arti. 

Society  Italiana  di  Scienze'  Naturali. 

Societa  dei  Naturalisti. 

Editor  of  the  Zoologischer  Jahresbericht,  Zoological  Station. 
*Societi  Veneto-Trentina  di  Scienze  Naturali  residente  in 

Padova. 
*Reale  Accademia  dei  Lincei. 
*Reale  Accademia  delle  Scienze. 


Madrid, 
Do. 


SPAIN. 

^Real  Academia  de  Ciencias  exactas,  fisicas  e  naturales. 
Sociedad  espaJLola  de  Uistoria  natural. 


COIMBRA, 

Lisbon,  . 


PORTUGAL. 

Bibliotheque  de  TUniversite. 
^Academia  Real  das  Sciencias. 


Bordeaux, 
Cakn,  . 
Cherbourg, 
Paris, 

Do. 

Do. 

Do. 

Do. 


FRANCE. 

La  Societe  Linneenne. 

Socidte  Linneenne  de  Normaudie. 
*Societe  Nationale  des  Sciences  Naturelles. 
*Academie  des  Sciences  de  I'lnstitut. 

*Soci6te  Geologique  de  France,  Rue  des  grands  Augustins,  7. 
*Societe  Zoologique  de  France,  Rue  des  grands  Augustins,  7. 

Societe  de  Biologie. 

Ecole  des  Mines. 


Brussels, 

Do. 
Do. 


•{ 


BELGIUM. 

^Academic  Royale  des  Sciences,  des  Lettres,  et  des  beaux 

Arts. 
*Soclete  Royale  Malacologique  de  Belgique. 
*Societe  Beige  de  Microscopic. 
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Bergen,  . 
Christiania,  . 

Do. 
Copenhagen, 

Do. 
Stockholm,   . 
Upsala,  . 
Do. 


Dorpat,  . 
Kiev,     . 
Moscow, 
St  Petersburg, 
Do. 


SCANDINAVIA. 

*The  Museum. 

*Den  Naturhistoriske  Forening. 
Universitets  Bibliothek. 
*Kongelige  Danske  Videnskabernes  Selskab. 
*Naturhistoriske  Forening. 
*Kongliga  Svenska  Vetenskaps-Akademie. 
*Kongliga  Vetenskaps-Societeten. 
*Ob8ervatoire  Meteorologique. 

RUSSIA. 

*Naturforscber  Gesellschaft. 
*  Natural  History  Society. 
*Societe  Imperiale  des  Naturalistes. 
*Academie  Imperiale  des  Sciences. 
*Imperial  Botanic  Garden. 


Albany,  N.Y., 
Baltimore,    . 
Boston,  . 

Do. 
Brookville,  Ind.,. 
Cambridge,  Mass.  , 

Do. 
Chicago, 
Cincinnati,   . 
Newhaven,  Conn., 

Do. 
New  York,   . 
Ohio, 
Philadelphia, 

Do. 
San  Francisco, 
St  Louis, 
Washington, 

Do. 

Do. 

Do. 

Do. 

VVlSCONSlN, 


AMERICA. 

United  States. 

*New  York  State  Library. 
*Johns-Hopkins  University  Library. 
*American  Academy  of  Arts  and  Sciences. 
*Society  of  Natural  History. 
*Brookville  Society  of  Natural  History. 
*Harvard  University  Library. 
*Museum  of  Comparative  Zoology. 
*Academy  of  Sciences. 
*Soclety  of  Natural  History. 
*Connecticut  Academy  of  Arts  and  Sciences. 

Yale  College  Library. 
*New  York  Academy  of  Sciences. 
*Mechanics  Institute. 
*Academy  of  Natural  Sciences. 
*  Wagner  Free  Institute. 
*California  Academy  of  Sciences. 
*Academy  of  Sciences. 
*Smithsonian  Institute. 

Philosophical  Society, 
*United  States  National  Museum. 
^United  States  Geological  Survey. 
*United  States  Commissioner  of  Fish  and  Fisheries. 
*Academy  of  Sciences,  Arts,  and  Letters. 


M  EXICO, 

Do. 


Mexico. 

B  F 
Meteorologico. 
jiedad  Cientific 
orologico  Central. 


r  *Ministerio    de    Fomento    de   la    Republica,    Osservatorio 
( *Sociedad  Cientifica,  "Antonio  Alzate,"  Osservatorio  Mete- 


Hamilton, 
Kingston, 


Canada. 

*The  Hamilton  Association. 
•Queen's  University. 
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Manitoba, 
Montreal, 
Ottawa, 

Do. 
Toronto, 


*  Historical  and  Scientific  Society,  Winnipeg. 
*The  Natural  History  Society. 
•Canadian  Geological  Survey. 
*Royal  Society  of  Canada. 
*The  Canadian  Institute. 


Halifax, 


Nova  Scotia. 
*Nova  Scotia  Institute  of  Natural  Science. 


Brazil. 
Rio  de  Janeiro,    .      Museu  Nacional. 


Capetown,  . 


AFRICA. 
South  African  Philosophical  Society. 


Batavia, 

Calcutta, 
Shanghai,     . 
ToKio,  Japan, 


I 


ASIA. 

*Koninklijke  Natnurkundige  Vereeniging  in  Nederlandsch 
Indie. 
Royal  Asiatic  Society  of  Bengal. 
*China  Branch  of  the  Asiatic  Society. 
*Imperial  University  of  Japan. 


Adfxaidb, 
Melbourne, 
Sydney,  . 

Do.      . 

Do.      . 
Wellington, 


AUSTRALASIA. 

*Royal  Society  of  South  Australia. 

*Royal  Society  of  Victoria. 

*Royal  Society  of  New  South  Wales. 

*The  Australian  Museum. 

*Linnean  Society  of  New  South  Wales. 

*New  Zealand  Institute. 


I 


LIST    OF   FELLOWS, 

As  at  30th  June  1894. 


Those  marked  *  are  Life  Members. 


Date  of 
Election. 

1893.     Adainson,  James,  M.A.,  B.Sc,  2  Viewforth  Terrace. 

1893.     Alexander,  John,  M.D.,  L.R.C.P.,  L.R.C.S.,  D.P.H.,  Wick. 

1856.  *Anderson,  J.,  M.D.,  LL.D.,  F.R.SS.  L.  &  E.,  F.L.S.,  F.Z.S.,  F.A.S., 

71  Harrington  Gardens,  London,  S.W. 
1872.     Anderson,  James,  135  May  field  Road. 

1888.     Ap  Ivvan,  Mihangel,  M.  B.,  C.  M.,  Independent  College,  Bala,  N.  Wales. 
1884.     Armitage,  J.  A.,  B.A.,  28  Waterloo  Road  South,  Wolverhampton. 
1893.     Bailey,    Lieut. -Colonel    Fred.,    {late)    R.E.,    F.R.G.S.,    F.R.S.E., 

7  Drummond  Place. 

1884.  Baily,  Edwin,  M.B.,  CM.,  Victoria  Crescent,  Oban. 

1890.  Bainbridge,  A.  F.,  18  Clyde  Street. 

1885.  Barbour,  A.  H.  F.,  M.A.,  B.Sc,  M.D.,  14  Charlotte  Square. 
1885.     Barrett,  W.  H.,  M.B.,  CM.,  21  Learmonth  Terrace. 

1884.  Beaumont,  Alfred,  The  Red  Cottage,  Blackheath  Park,  London. 

1880.  *Beddard,  Frank  E.,  M.A.,  F.R.S.,  Zoological  Gardens,  London. 

1875.  Bennie,  James,  Geological  Survey,  George  IV.  Bridge. 

1881.  *Berry,  W.,  of  Tayfield,  Newport,  Fife. 
1880.  Bird,  George,  24  Queen  Street. 

1891.  Bosse,  Fr.,  Edinburgh  Geographical  Institute,  Park  Road. 

1892.  Bo whill,  Thomas,  F.R.C.V.S.,  921  Sutter  Street,  San  Francisco,  U.S.  A. 
1883.  Bowie,  A.  F.,  16  Duncan  Street,  Newington. 

1893.  Bradley,  0.  C,  M.R.C.V.S.,  41  Elm  Row. 

1876.  Brown,  J.  A.  Harvie,  F.Z.S.,  F.R.S.E.,  Dunipace  House,  Larbert. 

1885.  Brown,  J.  Macdonald,  M.B.,  F.R.C.S.,  Apsley  Lodge,  Grange. 
1860.  *Brown,  R.,  M.A.,  Ph.D.,  F.L.S.,  F.R.G.S.,  Ferslev,  Rydal  Road, 

Streatham,  London,  S.  W. 
1891.     Brown,  Richard,  C.A.,  23  St  Andrew  Square. 
1876.  *Bruce,  W.  P.,  Kinleith  Mill,  Currie. 

1894.  Bruce,  W.  S.,  Mabie,  Dumfries. 

1882.  Bryson,  Wm.  A.,  Consulting  Electrical  Engineer,   28  Gray  Street, 

Kelvingrove,  Glasgow. 
1885.     Buckley,  T.  E.,  B.A.,  F.Z.S.,  Rossal,  Inverness 
1894.     Burrage,  J.  H.,  B.A.(Oxon.),  Royal  Botanic  Garden. 
1885.     Burt,  Robert  F. ,  M.  B. ,  1 24  Stroud  Green  Road,  Finsbury  Park,  London,  N. 
1887.     Calderwood,  W.  L.,  F.R.S.E.,  7  Napier  Road. 


I/id  of  lillows. 


.     C.im|>t>c1l,  Anrlrcw,  Knruiali  Oil  Cnmpan;,  liniigoon. 

.     C»iniilw!l,  Kponetli  FioilUtw,  C.E,.  Hon.M.Inst.C.E.,  M.S.I.,  Tomi  ] 

Hall,  Stocktou-on-Teea. 
,     Carlior,   Edmoiid  W.,  B.Sc.,  M.D.,   Physiological  Laboratoiy,  The 

Univemty. 
.  'Carmiehiiel,  Sir  T.  D.  Otbsoa.  Bart.,  Caatlecraig,  Dolphin  ton. 

CarmtlieM,  W.,  F.B.S.,  Britixh  Muaaum,  London. 
.     Clarke.  E.  Waai-UE,  M.D.,  B.Sc.tBdiiL,),  Kilblean  Honsp,  Cliestcrlleld, 
.     Clarke,  W.  Eiigli',  f.L.S.,  MuaBiim  of  Science  and  Art. 

Clemoni,  O.  Ernest,  M.B.,  CM,,  Hospital,  Launiioaton,  TiMnanis. 
,     Coatw,  H.,  F.R.S.E,,  Pitcallen  House,  Pertti. 
,     Cook,  a,  W.a.,  II  Great  King  Street. 
.  'Corke,  H.  C,  F.II.S.,  178  High  ati^et,  South  am  ptnn. 
.     (lorstorphinp,  Oeorge  S.,  ii.S..'.,  10  St  Ronan'n  Tfirace. 
.     Crawfonl,  W,  C,  M.A.,  Irfiekliarton  Gardwis,  SlotGfonl. 
.     Dakyns,  John  Rwhe,  M.A.,  Gcologicnl  Survey,  George  IV.  Ilridgo. 
.   'Dalgtetsli,  .1.  J,,  Hraiikiton  Grange',  Bogaido  Station,  Stirling. 
.     Day,  T.  Ciithbtrt,  F.C.S.,  SB  Hillsida  Crescenk 
.     Denily,  Artliur,  B.Sc.,  o/o  Diilau  &  Co.,  37  Solio  arjuare,  London,  W. 
,     Dickson,  G.W.,  M.A.,  M.B,,  CM.,  Bridge  House,  Heeval.y,  Boaton, 

LiDcolnftbire. 
.     DJb\iie,  Jamca  Hell,  S\  Pilt  Street. 
,     Donald,  Obarles  W.,  M.B.,  CM,,  Konagirth,  Braid  Roait.  ^^^ 

Drieberg,  Principa.!  C.,  Agricultural  College,  Colombo,  Cvylonn^^^S 

Drnnimonil,  W.,  S.S.C,  4  Lenrmonth  Terrace,  ^^^^* 

.     Duncan,  James,  Estate  Office,  At>ercaimy,  Criell. 
,     Duncan,  J.  Bi.rkor,  W.S.,  8  Hill  Slr«et. 
,     Dunn,  Slalcolin,  Palace  Gardens,  Dalkeitli. 
.  •Duns,  Prafos-sor,  D.D.,  F.R,S.K.,  14  Citienhill  riaec. 
,     Kdington,  Alexander,  M.IJ.,C.H.,  Itauteriologlcal  Ul>onilory,  t'apc 

Town,  SoHtli  Africa. 
,  'lidniouston,  A.,  Delta  Cottage,  Pitlochry. 
.     Klsn-orth,  R.  C,  -M.IJ.,  CM,,  St  Helen's  Koad,  Swansea. 
,     Erakine,  W.,  Oaklands,  Trinity  lioad. 
.     EvanH,  Wui.,  Y.F.A.,  F.lt-S.K..  18.v  Morningsiile  Park. 
,     Ewart,  Professor  Cosaar,  SI.D.,  F.R.S.,  The  University, 
,     Felkin,  Robert  W.,  M.D.,  F.R.S.E..  8  Alva  Street. 

Fcnton,  Gerald  A.,  Bcllary,  Mnitras,  India. 
.     Ferguson,  J.,  18  Clydo  Street. 
,  "Fei^suson,  James  A.   E.,   M.P.,   Public   Lunatic  Asylum,    llerbi.>e, 

Pritisli  Guiana. 
,     Fet^^iiMu,  .Fames  Halt;,  .M.D.,  F.li.C.P.E,,  2S  Rutland  Sti'oct. 

Fox,  Forlescue,  M.D.,  7  Albert  Mansions,  Northnmbcrland  Street, 
London.  W. 
.     Fulton,  T.  W,'myH*,  M.B.,  C.M.,  23  Royal  Ci'csfcnt. 
.     Gcikic,  Professor  James,  D.C.L.,  F.R.S.,  The  Uni 
.     Gibson,  E.,  1  Eglintoii  Crescent. 
.    Gibson,  J.,  Ph.D.,  F.li.S.E.,  20  George  Sipiarc. 
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1892.  Gilchrist,  John  D.  P.,  M.A.,  B.Sc,  Ph.D.,  Carvenom,  Anstruther. 

1880.  Glover,  J.,  S.S.C,  1  Hill  Street. 

1889.  Goodchild,  J.  G.,  F.Z.S.,  F.G.S.,  Museum  of  Science  and  Art. 
1894.     Greenly,  Edward,  F.G.S.,  Geological  Survey,  George  .IV.  Bridge. 

1877.  Grieve,  S.,  21  Queen's  Crescent. 

1886.  Grieve,  Symington,  11  Lauder  Road. 

1893.  Grimshaw,  Percy  H.,  Museum  of  Science  and  Art. 

1887.  Gunn,  John,  F.R.S.G.S.,  4  Parkside  Terrace,  Secretary. 

1893.     Guppy,  H.  B.,  M.B.,  CM.,  F.R.S.E.,  6  Fairfield  West,  Kingston-on- 
Thames. 
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